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THE possibility was recognized by Cannon, Bayliss 
et al. during World War I that positive deleterious 
principles might arise during hemorrhagic and trau- 


1The major portion of this material was presented at 
a conference on shock held under the auspices of The 
Josiah Macy, Jr. Foundation at Boston, May 14, 1945. 
Submitted for publication October 1, 1945. 

*The work described in this paper was done under a 
contract recommended by the Committee on Medical Re- 
search, between the Office of Scientific Research and 
Development and Cornell University Medical College. It 
Was also aided by a grant from The Josiah Macy, Jr. 
Foundation to New York University. During the past 
summer, additional support and the facilities of the Lilly 
Research Laboratories, Woods Hole, Mass., were made 
available through Dr. G. H. A. Clowes, of the Eli Lilly 

mpany. 


matie shock, in consequence of the reduction in blood 
volume or tissue damage, and contribute to the fatal 
outcome. However, since little direct evidence has 
been forthcoming in support of this concept, there 
has been a growing tendency during recent years to 
emphasize the primary importance of the reduction in 
the effective blood volume and its direct circulatory 
consequences, to the exclusion of other factors.® 


3 With the technical assistance of Mathilda Fisch] and 
Leon Dziorney. 

B. Cannon, ‘‘Traumatie Shock,’’ D. Appleton and 
Co., 1935. | 

5 A. Blalock, ‘‘ Principles of Surgical Care; Shock and 
Other Problems,’’ C. V. Mosby Co., 1940. 
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Nevertheless, many phenomena observed in clinical 
and experimental shock appear to require a more 
adequate explanation, particularly those conditions 
leading to a state increasingly refractory to fluid 
replacement therapy; a condition which not only 
occurs in clinical shock, but which can be regularly 
induced in animals by certain standard experimental 
procedures. Nor can the fluid-loss concept explain 
the decreased tolerance to fluid loss and hypotension 
in traumatic as compared with hemorrhagic shock, 
or the death from tourniquet shock of animals whose 
limbs have been tightly taped to prevent significant 
fluid loss. 

Attempts have been made, from time to time, to 
assign a definite role in shock to a variety of known 
agents derived from tissues, but none of these produce 
specific or systemic effects relating them directly to 
the changes observed in the conventional shock syn- 
drome. Studies directed at the possible deleterious 
effects of metabolic derangements or tissue products 
resulting from reduced oxygen tensions in shock have 
revealed alterations in the chemical composition of 
the blood, which apparently reflect the relatively 
anaerobie character of metabolism during shock.® 
Thus far, however, except for the experimental data 
cited below, it has not been possible to causally relate 
any of these changes to the progressive development 
of irreversibility. 

Recently, Chambers, Zweifach and their associ- 
ates,’® using the vascular reactions of the exteriorized 
omentum and mesentery as an index, have found that 
the shock syndrome in anesthetized animals subjected 
to prolonged hemorrhagic hypotension or to traumatie 
procedures consists of two stages, an initial compen- 
satory and a subsequent decompensatory phase, refer- 
able to humoral factors with opposite actions. The 
initial phase was characterized by an increase in the 
frequency and amplitude of the intermittent. con- 
strictor activity (vasomotion) of the metarterioles 
and precapillary sphincters and in their heightened 
reactivity to epinephrine. The maintenance of this 
type of hyper-reactivity was favorable to the com- 
pensatory vascular adjustments to reduced blood vol- 
ume, since, by confining the capillary blood flow to 
main thoroughfares, it served to insure an adequate 
venous return from the tissues. With the prolonga- 
tion of the profound hypotensive state, hyper-reac- 
tivity was gradually superseded by a state of hypo- 
reactivity, characterized by a progressive depression 
in the reactivity of the terminal arterioles and pre- 
capillaries, antagonistic to the compensatory vaso- 
motor adjustments which had prevailed during the 

6F. L. Engel, Jour. Mt. Sinai Hospital, 12: 152, 1945. 

7B. W.-Zweifach, R. E. Lee, C. Hyman and R. Cham- 
Surg., 120: 232, 1944. 


W. Zweifach, R. G, "Abell, R. Chambers and G. H. 
A. Clowes, Surg., Gyn. and - Obstet., 80: 593, 1945. 
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Imitial stage of the syndrome. As a result, the 
peripheral blood flow was no longer confined to main 
vascular channels, but through loss of Precapillary 
sphineteric control overflowed into the capillary bed: 
this, in turn, led to progressive venular stagnatio, 
and eventual failure of the peripheral venous retyy, 
to the heart. Once this hyporeactive phase had fully 
developed, replacement therapy had only a transient 
effect; a state of irreversibility or failure to respond 
to transfusion having been reached. That humor) 
factors were responsible in large measure for both 
vaso-excitor and vaso-depressor effects was evident 
from their passive transference to anesthetized yop. 
mal rats, where they produced corresponding effects 
on the vessels of the meso-appendix. 

The development and persistence of a humoral 
vaso-depressor principle of this type in shock woulj 
appear to furnish a logical explanation of irreversi. 
bility. Its vascular effects are essentially decompen. 
satory in nature. By interfering with the peripheral 
vaso-constriction essential for the maintenance of ay 
adequate blood pressure and setting up conditions 
permitting the pooling of blood in capillaries and 
venules, it initiates a morbid cycle leading to a pro- 
gressive decrease in the effective circulating blood 
volume. Once the vaso-depressor factor is dominant, 
transfusions could be expected to exert only a brief 
check on this morbid eycle and then to become lost 
from the effective circulation in the manner described 
above. 

This novel and important contribution to the theory 
of shock provided the stimulus for the present studies. 
The experiments were designed to explore this con- 
cept further and, specifically, to investigate the sites 
of origin of these vaso-exeitor and vaso-depressor 
principles as well as the mechanisms leading to their 
formation and destruction. The reasoning which 
guided our experimental approach may be briefly set 
forth. Since these principles were demonstrably 
circulating in the blood stream, their origin should 
be sought in the tissues of the shocked animal, from 
which they might be extracted under appropriate con- 
ditions. The sequence of their appearance in the 
blood should reflect the order of their production in 


the tissues. In considering the possible mechanism 


which might be responsible for their genesis, the 
most attractive, because most consistent, was the 
reduced oxygen tensions prevailing in the tissues 
during shock. This concept would be verified if the 
exposure of normal tissues to anaerobiosis in vitré 
resulted in the formation of similar principles. 
Finally, the ability of tissues to destroy these factors 
and the conditions under which destruction took place 
could be explored by similar in vitro experiments. 
The utilization of the rat meso-appendix technique 
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of Zweifach and Chambers? for the detection of vaso- 
excitor or vaso-depressor activity in blood or tissue 
extractives provided a unique means for effecting a 
direct correlation between im vivo and in vitro phe- 
nomena. An evaluation of the nature and extent 
of such activity was made by following the changes 
in the responsiveness of the terminal vascular vessels 
‘o the topical application of epinephrine. 

Intensity was graded by noting the concentration 
of epinephrine just sufficient to elicit an unmistakable 
constriction of the metarterioles in the meso-appendix 
after intravenous injection of the test samples and 
emparing it with that which had been required to 
effect a similar vaso-constriction in the control state 
before injection. Duration was measured by noting 
the time required for the vessels to regain their 
original reactivity. In keeping with the general char- 
acter of this presentation, it has seemed adequate to 
express the effects observed as absent, slight, moderate 
or marked; and the abbreviations, VDM and VEM, 
will usually be used for vaso-depressor and vaso- 
excitor material respectively. The remainder of the 
technical procedures were those conventionally em- 
ployed in the study of tissue metabolism and can most 
conveniently be described in connection with the ex- 
perimental data. 


Sires OF ORIGIN OF THE VASO-DEPRESSOR AND 
VASO-EXCITOR PRINCIPLES 

The purpose of these experiments was to trace 
these humoral principles back to the tissues from 
which they were derived. Dogs in hemorrhagic and 
tourniquet shock and rabbits in tourniquet shock pro- 
vided the material for these studies. Except when 
specifically noted, the dogs and rabbits were main- 
tained under sodium pentobarbital anesthesia. Blood 
pressures were recorded from the femoral artery in 
order to insure fulfilment of the criteria for induction 
of irreversible shock. Blood samples were tested at 
frequent intervals for VEM and VDM, and at 
appropriate times during both compensatory and de- 
compensatory phases a variety of tissues were re- 
moved for the preparation of saline washes. Thin 
slices of liver, heart, kidney and spleen and thin 
sheets of intestinal smooth muscle were prepared 
immediately after removal and shaken for 2-7 min- 
utes with 5 parts by volume of iced physiological 
saline. Skeletal muscle was prepared for extraction 
by careful dissection of individual muscle fibers from 
the hind limbs just prior to sacrifice. Saline washes 
were cleared of cellular debris by centrifugation and 
used, as was serum, in 0.5 ce amounts for the rat 
eso-appendix test. 

Since the major concern of these studies lay in the 


*R. Chambers, B. W. Zweifach, B. H. Lowenstein and 
R. E. Lee, Proc. Soc. Exp. Biol. and Med., 56: 127, 1944, 
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further exploration of the relation of the vaso- 
depressor principle to the condition of irreversible 
shock, emphasis will be given to the data bearing on 
this question. 

The first group of experiments was designed to 
provide an answer to the question as to whether the 
production of VDM was a property common to all 
tissues or restricted to specific organ systems. To 
this end, tissues were removed for analysis from dogs 
and rabbits in the hypo-reactive, decompensatory 
stage of tourniquet and hemorrhagic shock, when 
VDM could be demonstrated in the blood stream. 
Saline washes of spleen, cardiac and smooth muscle 
were uniformly devoid of activity; those from kidney 
exhibited a profound vaso-excitor effect. Liver and 
skeletal muscle, however, invariably contained sig- 
nificant amounts of VDM, similar in its action on 
the vascular bed of the meso-appendix to VDM in 
serum from shocked animals. The concentration of 
VDM was always greater in liver washes made by 
shaking one part of tissue with five parts of saline 
than in serum simultaneously removed from the same 
animal, and similarly diluted with five parts of saline. 
An appreciable amount of VDM was found in skeletal 
muscle during hemorrhagic shock. This amount was 
considerably less than that found in the livers of 
such animals. Much larger amounts of VDM were 
found in the muscle in tourniquet shock. When skele- 
tal muscle fibers were dissected out in situ before 
release of a five-hour hind-limb tourniquet, saline 
washes contained considerable amounts of VDM. 
Likewise, skeletal musele washes obtained during the 
hypo-reactive stage two to feur hours after release 
of the tourniquets contained approximately the same 
amounts of VDM as did the liver washes at this 
stage. Control studies on saline washes of tissues 
derived from normal animals were essentially nega- 
tive. 

It seemed reasonable to infer from these experi- 
ments that the VDM present in the blood during the 
hypo-reactive stage could be derived only from liver 
and skeletal muscle. In order to further relate the 
production of VDM to irreversibility, a second group 
of experiments was carried out to determine to what 
extent its production was confined to the hypo-reac- 
tive stage. Saline washes were made of a comparable 
series of tissues removed in the initial compensatory 
phase of shock, when only VEM could be detected 
in the cireulation. No VDM was found in liver 
washes either in hemorrhagic or tourniquet shock. 
Skeletal muscle washes from dogs in this phase of 
hemorrhagic hypotension contained a small amount 
of VDM, which varied with the duration of the limb 
ischemia. Tourniqueted muscles likewise contained 
appreciable amounts of VDM. Kidney washes 
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always elicited marked vaso-excitor responses. The 
remaining tissues were either neutral or contained 
scant quantities of VEM, probably due to blood con- 
tained in the organ. To determine whether the ab- 
sence of VDM from the liver during the initial hyper- 
reactive stage might merely be due to the relatively 
short interval between the initiation of shock and the 
removal of the tissues, hemorrhagic shock was induced 
in unanesthetized animals. Such animals, if not 
treated with blood or plasma, persist in a hyper- 
reactive stage with only VEM in the blood until 
exitus and invariably respond favorably to transfu- 
sion. Livers removed from these hemorrhagic ani- 
mals after as much as three hours of profound hypo- 
tension were likewise devoid of VDM. 

The notable difference between the compensatory 
and decompensatory phases of shock with respect to 
the formation of VDM resides in the finding that no 
appreciable amount of VDM appears to be produced 
by the liver until after the onset of the hypo-reactive 
or irreversible stage. Two important implications of 
this observation may be pointed out. It suggests 
that the transition to the irreversible state is coinci- 
dental with and/or conditioned by the initiation of 
VDM production by the liver; and that the major 
portion of humoral VDM present during the hypo- 
reactive stage is derived from the liver. It is not 
possible at the present time to reconcile the presence 
of VDM in the limbs, particularly in tourniquet 
shock, during the hyper-reactive stage, with its ab- 
sence from the circulation. It may be released in 
amounts too small to detect, because of the reduced 
blood flow in the extremities, or masked by the pre- 
ponderance of humoral VEM; or, as will be shown 
later, it may be destroyed by the liver as rapidly as 
it is released into the circulation. 

Before leaving this aspect of the study, brief con- 
sideration should be given to the relation of the 
kidney to the hyper-reactive phase of shock. Since 
the action exerted on the terminal vascular bed by 
VEM, present during this phase, is compensatory in 
character, its exclusive formation in the kidney 
would represent a major contribution by that organ 
to the maintenance of an effective circulation in the 
face of a reduced blood volume. Further evidence of 
the dependence on the kidney for the largest fraction 
of humoral VEM was provided by experiments on 
dogs after complete renal occlusion. They went into 
profound shock more rapidly than normal animals. 
Those in hemorrhagic shock tolerated less blood loss, 
and had only minimal amounts of VEM in the blood 
stream. VEM was entirely absent in those in tour- 
niquet shock, and large amounts of VDM appeared 
with unusual rapidity. Apparently, the kidneys con- 
tribute not all, but certainly the major amount, of 
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VEM. Other possible sources of similar excitor maj, 
rials, particularly the pituitary and adrenals, ,,, 
under investigation. 


MOobE OF ORIGIN OF VASO-DEPRESSOR AND Vago. 
EXCITOR PRINCIPLES IN SHOCK 


Although experiments with saline extracts of ts. 
sues obtained from shocked animals served to localizg 
the sites from which these principles were derive 
they could provide only inferential evidence ae be 
their mode of origin. The reduced oxygen transport 
to the extremities and abdominal viscera in shock 
seemed ‘to offer the most likely explanation for the; 
genesis; yet it was obviously impossible to exclude 
the participation of other, as yet unknown, factors, 
These considerations led to the utilization of in vitr, 
methods to test the hypothesis that these agents 
might arise from metabolic derangements resulting 
from tissue anoxia, per se. 

Accordingly, the same group of tissues taken fron 
normal dogs and rabbits were prepared for in vitr 
studies in the manner described above and exposed to 
complete anaerobiosis for varying lengths of time, at 
37.5° C. They were kept in either Krebs-bicarbonate 
medium or serum at pH 7.4, in an atmosphere of 95 
per cent. N.-5 per cent. CO,. The usual period of 
exposure was 2 hours. The supernatants were then 
cleared of cellular debris and tested for VDM ani 
VEM. Control experiments were carried out simu- 
taneously in an atmosphere of 95 per cent. O.-5 per 
cent. CQ,. 

The im vitro results were in complete agreement 
with those with tissue extracts from shocked animals. 
Supernatants from spleen, cardiac and smooth muscle 
were entirely negative. Kidney uniformly produced 
VEM both in Krebs solution and in serum. Liver 
and skeletal muscle invariably produced VDM, simi- 
lar in action on the vascular bed to VDM appearing 
in blood during the hypo-reactive phase of shock ani 
in extracts of liver and skeletal muscle removed from 
shocked animals. The amounts formed during ap 
aerobiosis were of the same order of magnitude 
those present in washes of shock tissues. The rate 
of formation was much greater in liver than in skele- 
tal muscle. With liver no VDM was detectible for 
about 20-30 minutes; thereafter the amounts i0- 
creased quite rapidly and progressively throughout 4 
three-hour exposure. Larger amounts appeared afte: 
incubation with serum than in Krebs-bicarbonate 
Apparently complete anaerobiosis was not essential, 
since VDM was also formed by liver in vitro at oxy 
gen tensions of 5 and 10 per cent., conditions mort 
comparable to those prevailing in the liver durilg 
the hypo-reactive stage of shock. Cellular integrity 
was apparently necessary for maximal production 0! 
VDM, since only trivial amounts were formed by live! 
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prei under similar im vitro conditions. With skeletal 
nusele, relatively small amounts, comparable to those 
present in muscle extracts from animals in hemor- 
thagie shock, appeared after a two-hour anaerobic 
exposure; after five hours, the larger amounts formed 


| orresponded to those in extracts from limbs tour- 


niqueted for the same length of time. No VDM 
resulted from aerobic incubation of any of these 
“issues. Bacteriological studies, for which we are 
indebted to Dr. René Dubos,’® excluded, in his opin- 
ion, the bacterial origin of VDM formed under these 
conditions. 

In view of such complete agreement between the 
in vivo and in vitro experiments, tissue anoxia, per se, 
could supply an adequate explanation for the produc- 
tion of VDM and VEM in shock. The manner in 
which certain anesthetic agents influence the forma- 
tin of these principles is under investigation. 
Reasons must also be found for the fact that VEM 
is elaborated by the kidney very early in shock, 
whereas the formation of significant amounts of VDM 


S by the liver has been observed only in the hypo- 


reactive stage. Since anoxia leads to the formation 


of both principles, it may be concluded that, despite 


the reduced blood flow to the liver during the hyper- 
reactive phase, enough oxygen is transported to sup- 
port an oxidative type of metabolism; whereas the 


; reduction in oxygen supply to the kidney is sufficient 


to initiate anaerobie processes. A number of obser- 
vations favor this conjecture. The oxygen require- 
ments of the kidney are much higher than those of 
the liver; and it has been shown by im vitro studies 


| that the respiration of the kidney is much more 


sensitive to reductions in oxygen tension than that 
of the liver. The blood supply ordinarily is consid- 
erably in excess of the respiratory requirements of 
the liver; its oxidative metabolism remains unaffected 
when the hepatie artery is made the sole source of 
supply.12_ Our own experiments indicate that the 
oxygen needs of the liver are met during the hyper- 
reactive phase, since, as will be pointed out, the 
respiration of liver slices obtained in that stage -pro- 
ceeds at a normal or even somewhat higher than 
normal rate. The kidney, on the other hand, has 
been shown by Van Slyke and Phillips’? to suffer 
a profound reduction in blood flow from the very 
onset of the shock syndrome. Furthermore, the 
formation of VEM by the kidney in vitro proceeds 
very rapidly under anaerobic conditions. Additional 
evidence of the trigger character of the production 
of VEM is provided by our observation that, even 
after removal from normal animals, significant 
amounts of VEM have usually formed during the 


10 Personal communication, 1945. 

F. L. Engel, H. C. Harrison and C. N. H. Long, 
Jour. Exp. Med., 79: 9, 1944. 

Personal communication, 1944. 
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brief period of anoxia between the removal of the 
kidney and the preparation of the extract. 


Mops oF DESTRUCTION OF VASO-DEPRESSOR AND 
VASO-EXCITOR PRINCIPLES 


Once significant amounts of VDM have appeared 
in shock, this principle persists in the circulation 
until death, subject to only temporary dilution by 
transfusions. On the other hand, VDM injected into 
the normal test rat disappears from the circulation 
usually within 10-20 minutes, depending on its initial 
concentration. Does the persistence of VDM in the 
shocked animal result from a loss of a protective 
function possessed by the normal animal? Should 
this be the ease, might not this loss constitute a eriti- 
cal defect and ultimately be responsible for the failure 
to respond to transfusions? The ineffectiveness of the 
temporary restoration of aerobiosis by massive trans- 
fusions in the hypo-reactive stage of shock suggests 
that the mechanism for the destruction of VDM has 
already suffered profound damage. 

The in vitro approach appears to have provided 
answers to these questions. Tissues from normal 
animals were incubated aerobically at 37.5° C. with 
VDM obtained from various sources. Spleen, kidney, 
cardiac, smooth and skeletal musele proved incapable 
of destroying VDM. On the other hand, normal liver 
slices invariably destroyed VDM from whatever 
souree obtained, in the course of a 2-3 hour aerobic 
incubation. This held true for VDM in serum and 
saline washes of liver or skeletal muscle from shocked 
animals, as well as that formed in vitro by anaerobic 
incubation of normal liver and skeletal muscle. De- 
struction of VDM was thus found to be restricted 
to the liver. 

In sharp contrast with healthy liver slices, those 
from animals in hypo-reactive shock, as well as nor- 
mal liver slices previously exposed to anaerobiosis 
for two hours, destroyed only small amounts, or, 
usually, none at all; and oceasionally even contributed 
additional VDM despite the aerobic conditions of the 
experiments. Anaerobiosis thus had two undesirable 
consequences for the liver; it led not only to the for- 
mation of VDM, but also to a concomitant loss of 
the capacity to destroy it, on subsequent restoration 
of aerobie conditions. An entirely different picture 
was presented by liver removed during the hyper- 
reactive stage; not only was VDM absent, but the 
capacity to destroy it was fully preserved. 

An attempt was made to relate the respiratory 
metabolism of the liver to the capacity to destroy 
VDM. Normal liver slices which had lost this prop- 
erty as a result of previous anaerobic incubation were 
found to have sustained a profound reduction in 
oxygen consumption, which usually fell to 25 to 35 
per cent. of the control values. Conversely, livers 
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removed during the hyper-reactive phase and which 
retained this function consumed oxygen at a normal 
rate. This apparent correlation between the over-all 
oxidative capacity and inactivation of VDM was, 
however, not borne out by similar studies with liver 
removed during the hypo-reactive stage. Here the 
total loss of capacity to destroy VDM was frequently 
associated with a reduction in oxygen consumption 
of as little as 15-20 per cent. below the average con- 
trol values. Destruction of VDM would therefore 
appear to be a function of some specific, and probably 
enzymatic, system in the liver which is extremely 
sensitive to anoxia. Further support for this assump- 
tion is furnished by our success in preparing a cell- 
free extract from normal liver, by methods which will 
‘be described elsewhere, which has proved capable of 
destroying VDM on aerobic ineubation in vitro. 

The fate of VEM in the shocked animal was also 
explored by in vitro methods, in an attempt to pro- 
vide an explanation for its gradual disappearance 
from the blood stream. Since its actions are such 
as to assist the compensatory vascular mechanisms 
by which the capillary bed is kept ischemic and the 
reduced blood volume confined within the main vas- 
cular channels, its loss puts the organism at a dis- 
advantage in its efforts to maintain an effective 
circulation. One important mechanism not suscepti- 
ble to in vitro analysis is the probable inaccessibility 
of kidney VEM to the blood stream as a result of 
the progressive and profound reduction in renal blood 
flow characteristic of the shock syndrome. Several 
other limiting factors have, however, been disclosed 
by the exposure of VEM to a variety of tissues in 
vitro. Liver and kidney slices inactivated VEM on 
aerobic incubation; kidney appeared to possess the 
additional property of inactivating VEM during the 
latter stages of prolonged anaerobiosis. 

VEM production and destruction by kidney under 
anaerobic conditions may be described in some detail 
in view of their possible relation to the disappearance 
of vascular hyper-reactivity. When the kidney is 
exposed to anaerobiosis in vitro, the formation of 
VEM takes place with great rapidity, and reaches a 
maximum in about an hour; thereafter production 
gradually diminishes and ceases altogether after the 
second hour, even in the presence of freshly replaced 
serum substrate. With the further prolongation of 
anaerobiosis, the VEM previously formed gradually 
disappears. Presumptive evidence of the anaerobic 
destruction of VEM in vivo has also been obtained. 
Kidneys removed from animals in the hyper-reactive, 
as well as in the hypo-reactive, stage unprolonged by 
large transfusions invariably contained significant 
amounts of VEM. When, however, dogs’ were main- 
tained in the hypo-reactive stage of hemorrhagic 
shock for long periods by means of repeated small 
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transfusions, the kidney contained minimal amounts 
of VEM or none at all. These kidneys, on Subsequent 
anaerobie incubation in vitro, no longer produ 
VEM. Thus, at least four factors were found {, 
contribute to the disappearance of VEM from thy 
circulation—aerobie destruction by the liver and \ig. 
ney, limited accessibility to the circulation due 4, 
reduced renal flow, limited anaerobie production by 
the kidney, and eventual disappearance with pro. 
longation of renal ischemia and anoxia. 

It might be appropriate at this time to inquire int) 
the significance of the disappearance of VEM from 
the circulation for the development of the hypo. 
reactive or irreversible stage of shock. Apparently 
VEM is needed for the maximal compensatory 1. 
sponse of the peripheral vascular system. Its absence 
or excessive destruction in the presence of a reduced 
blood volume should hasten the onset of a hypo. 
reactive state by making it impossible for the anima| 
to restrict the peripheral circulation sufficiently to 
insure an adequate venous return. As a result, a 
morbid cycle would be initiated through the further 
pooling of blood and the further reduction in circu. 
lating blood volume and blood pressure. At some 
time in this morbid cycle, oxygen transport to the 
liver should be reduced to the point where anaerobic 
processes would be initiated leading to the production 
of VDM and the development of the hypo-reactive 
phase. 


THE RELATION OF THE VASO-DEPRESSOR PRINCIPLE 
TO THE DEVELOPMENT OF RESISTANCE 
To SHOCK 


The method of inducing traumatic shock in rats by 
exposure to the Noble-Collip drum provides a con- 
venient means for studying factors contributing to 
increased susceptibility or resistance. Under standard 
conditions, the mortality rate is directly related to 
the number of revolutions, and resistance to drum 
trauma can be regularly induced by repeated sub- 
lethal exposures. Our studies were concerned with 
the possibility that mechanisms associated with VDM 
formation and destruction might be involved in the 
development of increased susceptibility and resistance 
to this type of shock. 

It was first necessary to determine whether VDM 
was produced in shock in rats, as well as in dogs 
and rabbits. This was found to be the case. Follow- 
ing graded exposures to the Noble-Collip drum, saline 
washes of livers removed immediately or 30 minutes 
after drumming yielded VDM in amounts propo! 
tional to the number of revolutions and expected 
mortality. The effects of this VDM on vascular reac 
tivity were indistinguishable from those observed 
with VDM obtained from dogs and rabbits. Under 
in vitro conditions, normal rat liver also duplicated 
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the anaerobic production and aerobie destruction of 
VDM, previously observed with normal livers from 
dogs and rabbits. 

For the study of the relation of VDM production 
to resistance, 3 sets of rats were used: normal rats 
on a Purina Chow diet; rats on a low protein (5 per 
cent. casein) diet for 10-12 days in order to increase 
their susceptibility to shock** and rats on Purina 
Chow, made resistant to 1,000 revolutions by repeated 
sublethal exposures to drumming.'* 

The following order of susceptibility to drum shock 
was obtained. Rats on a low protein diet were highly 
susceptible, over 80 per cent. mortality occurring with 
exposure to as few as 300 revolutions as compared 
with normal rats where a similar mortality rate was 
not reached until the animals were exposed to 650 
revolutions. Trauma-resistant rats showed only a 
10-15 per cent. mortality following drumming for 650 
revolutions. 

The next question investigated was whether, on 
anaerobic incubation, liver VDM formation might 
proceed at different rates in these three groups of 
rats, relative to their varying susceptibility to shock. 
The interesting result was obtained that, in the course 
of a 2-hour anaerobic incubation, livers from the re- 
sistant group produced less VDM than the normal 
controls or low-protein group. 

Even more significant. were the observations that 
not only the formation, but also the inactivation of 
VDM by the liver was related to resistance and sus- 


| ceptibility to shock. Thus, liver slices from resistant 


rats, anaerobically incubated for two hours, retained 
their capacity to destroy VDM when returned to 
aerobie conditions in contrast to liver slices from 
normal controls and low-protein rats which uniformly 


S lost their ability to destroy VDM under similar con- 


ditions. This resistance of the imactivation system 


s to the usual destructive effects of anaerobiosis is, so 


far, unique; its nature remains to be investigated. 
The in vitro findings on resistant rats were reinforced 
by experiments in which VDM formation and de- 
struction by liver were determined after 1,000 revolu- 
tions in the Noble-Collip drum. Not only was much 
less VDM present after 1,000 revolutions than in 
livers of normal rats given much less drumming (600 
revolutions), but the livers of resistant animals re- 
tained the capacity to destroy, on aerobic incubation, 
the VDM which had already been formed. 

A comparison was also made of the respiratory 
behavior of livers from these 3 groups. In contrast 
with the usual reduction in oxygen consumption of 
shocked livers from non-resistant rats, those from 


isis G. Toby and R. L. Noble, personal communication, 
5. 


“*G. Toby and R. L. Noble, Can. Jour. Med. Res., 22: 
79, 1944 
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resistant rats after drumming exhibited a somewhat 
higher than normal respiratory rate. In both this 
respect and in the retention of the capacity to inac- 
tivate VDM, livers of resistant rats after drumming 
behaved like livers removed from dogs in the hyper- 
reactive phase of shock. Much less difference was 
observed in the capacity of the livers from these dif- 
ferent groups to resist the depressant effect of a 
previous 2-hour anaerobic incubation on the subse- 
quent rate of oxygen consumption. After 1 hour 
of anaerobiosis, the respiration of livers from resis- 
tant rats was slightly, and possibly significantly, 
higher than that of the normal or low-protein group; 
this slight superiority was lost after 2 hours of 
anoxia. The retention of the inactivating capacity 
by livers of resistant rats after anaerobic incubation 
despite the marked reduction in respiration offers 
additional evidence that the inactivation of VDM 
is not a function of the over-all oxidative capacity 
of the liver, but is related to some specific process, 
presumably of an enzymatic character. 

A further observation relevant to the association 
of VDM to susceptibility to shock was derived from 
the study of the reactivity of the terminal vascular 
bed of the meso-appendix of rats given the low- 
protein diet. The initial reactivity remained normal 
through the 10th day of the diet; by the 12th day, 
however, initial reactivity to epinephrine was de- 
pressed and the response to injected VDM was more 
pronounced and prolonged than in the normal con- 
trols. Thus, even without trauma, a state of dimin- 
ished vasomotion and depression of response to epi- 
nephrine had already set in, and the capacity of the 
liver to inactivate VDM was apparently already re- 
duced. It was of additional interest that the livers 
of these animals, initially pale and yellowish, rapidly 
became red and hyperemic following the injection of 
VDM, suggesting a pooling in that organ; the kidneys 
were also moderately congested. Similar changes have 
not been observed in normal rats. This engorgement 
of the liver following the injection of VDM is reminis- 
cent of the congestion in that organ during the hypo- 
reactive stage of shock. 

The concordant results of a variety of experimental 
approaches suggest that, at least in this type of shock, 
resistance and susceptibility are linked to factors 
which not only influence the rate of VDM formation 
in the liver but also augment or diminish the resis- 
tance to anoxia of the mechanisms in the liver which 
inactivate or destroy VDM. The exact manner in 
which these variations are induced by training and 
diet should present a rich field for investigation. The 
possible participation of VEM in the development 
of resistance and increased susceptibility to shock is 
being further investigated to round out the picture. 
Preliminary experiments with rats have indicated 
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that a prolonged low protein régime leads to a reduc- 
tion in the capacity of the kidney to produce VEM. 


1 THE VASO-DEPRESSOR PRINCIPLE AS A “Toxic” Fac- 


TOR IN IRREVERSIBLE SHOCK; OTHER IMPLICATIONS 


We are now in a position to review briefly the 
evidence supporting a causal relationship between 
the vaso-depressor principle and irreversible shock: 

(a) The temporal association of humoral VDM 
with vascular hypo-reactivity and failure to respond 
to transfusions has been previously established by 
Zweifach, Chambers and associates. 

(6) The origin of VDM has now been traced to 
the liver and skeletal muscle; its genesis, to tissue 
auoxia. The time relations of its production in these 
tissues to its appearance in the circulation indicate 
that in hemorrhagic shock the liver is the major 
source of VDM; in traumatic shock, the damaged 
skeletal muscle mass may provide an additional 
amount of VDM sufficient to account for the differ- 
ences between these two types of shock. 

(c) The effects of VDM are such as to interfere 
with the compensatory vascular mechanisms necessary 
to maintain an adequate circulation in the face of a 
reduced blood volume. Its persistence in the blood 
stream would set up a morbid cycle leading to a pro- 
gressive and ultimately fatal reduction in effective 
circulation. 

(d) Transfusions have been shown to effect only a 
temporary reduction in the concentration of VDM in 
the blood; thereafter, the morbid cycle is re-estab- 
lished and leads to the pooling of the transfused 
blood. 

(e) The aerobic destruction of VDM by healthy 
liver provides a mechanism for liberating the vascu- 
lar bed from the deleterious effects of VDM. 

(f) This function is impaired in the liver of ani- 
mals which have passed into the hypo-reactive phase 
of shock. The same environmental condition, namely, 
tissue anoxia, which leads to the formation of VDM 
also results in progressive damage to the system which 
can destroy 

(g) In one type of shock (Noble-Collip drum), 
variations in susceptibility have been directly related 
to variations in the formation of, and in the capacity 
to inactivate, VDM. Resistance was associated with 
the retention by the liver of the capacity to destroy 
VDM after drumming or after anaerobic incubation. 

15 Further evidence that the liver plays an important 
role in the development of irreversibility to transfusion 
is provided by vivi-perfusion experiments of Frank, Selig- 
man and Fine. Dogs subjected to prolonged hemorrhagic 
hypotension were vivi-perfused from the carotid artery 
of a donor through the jugular or splenic vein for a 
period of 2-3 hours. It was possible to prevent the 
development of irreversibility by ‘vivi-perfusion of the 


liver, whereas controls perfused through the jugular vein 
died soon after transfusion. (Personal communication.) 
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It may be asked whether VDM constitutes the only 
toxie faetor which can be specifically related to ¢j, 
development of irreversibility. A number of blood: 
and tissue extractives have, from time to time, aly 
been suggested as specific toxic agents in shock, 
These include histamine, potassium, eallicrein,1 
adenylic acid, adenosine triphosphate,!® acetylcholine 
and bacterial toxins, particularly those formed by 
Clostridia’® under anaerobic conditions prevailing jy 
damaged muscle. Although many are capable of 
producing hypotension and a variety of vascular 
effects and several are lethal in high concentrations, 
all were found to differ in at least one essential yo. 
spect from VDM; none lowered the reactivity of the 
metarterioles and precapillaries to epinephrine, 
Since reduced responsiveness to epinephrine is ap 
invariable characteristic of the hypo-reactive stage 
in the conventional shock syndrome, it would seen 
justifiable to require of a suspected toxie factor that 
it reproduce the decompensatory vascular phenomena 
which are consistently present during this phase of 
shock. This does not preclude the possibility that 
some of these agents may, under special circumstances 
or in non-specific fashion, contribute to the lethal 
outcome, just as increased blood viscosity resulting 
from hemoconcentration, while not essential for the 
development of irreversibility, will intensify the de- 
compensatory effects of VDM. 

Several questions have arisen in our minds with 
respect to terminology. The terms “vaso-depressor” 
and “vaso-excitor” have been selected for these prin- 
ciples as descriptive of their property of either de- 


‘pressing or enhancing the reactivity of the terminal 


vascular bed to epinephrine, as well as influencing in 
a similar manner the vasomotion of the metarterioles 
and precapillary sphincters. We suspect that these 
effects are achieved indirectly, by the potentiation or 
inhibition of the fundamental reactions which govern 
the behavior of the smooth musculature of these blood 
vessels. While the term “toxic” could legitimately be 
applied to the end results of the action of the vaso- 
depressor principle in shock, it would be an inappro- 
priate designation for the principle itself unless it 
could be shown to constitute a pathological product 
of metabolism peculiar to shock. Observations of @ 
preliminary character have indicated that this is not 
the case and that the vaso-depressor material will 
prove to be a physiological principle, detrimental to 

16 H. N. Green and H. B. Stoner, Jour. Physiol., 103: 
P30, 1944. 

17 W. W. Westerfeld, J. R. Weisiger, B. G. Ferris, Jr. 
and A. B. Hastings, Am. Jour. Physiol., 142: 519, 1944. 

18 M. Bielschowsky and H. N. Green, Nature, 153: 52%, 
ary. C. Aub, A. M. Brues, R. Dubos, 8. 8. Kety, I. T. 


Nathanson, A. Pope and P. C. Zamecnik, War Med., 5: 11, 
1944. 
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the compensatory vascular mechanism in shock only 
as a consequence of the excessive concentrations 
reached. 

These observations, as well as a consideration of 
the specific effects of the VEM and VDM on the 
terminal vascular bed, have led us to entertain the 
hypothesis that the vaso-excitor and vaso-depressor 
principles are oppositely acting components of a 
homeostatic mechanism participating in the regulation 
of peripheral blood flow and blood pressure. The 
renal vaso-excitor is very probably similar to or iden- 
tical with the renin-angiotonin system, to judge from 
their action on the terminal vascular bed. The hyper- 


S tensive effects of angiotonin have been securely estab- 


lished; what has hitherto been lacking is its physio- 
logical hypotensive counterpart. The vaso-depressor 
principle of hepatic origin fulfils, with respect to its 
action on the terminal vascular bed, the requirements 
of an antagonist to the renal vaso-excitor principle. 
The former depresses, the latter enhances the vaso- 
motion and epinephrine reactivity of these blood ves- 
sels) The former increases the relative duration of 
the dilator phase of vasomotion in the metarterioles 
and precapillaries, thereby reducing peripheral resis- 
tance; the latter prolongs the constrictor phase and 
increases peripheral resistance. By virtue of these 
vascular effects, a shift in equilibrium towards the 
predominance of the hepatic vaso-depressor would 
favor the development of hypotension, while the pre- 
ponderance of the renal vaso-excitor would predispose 
towards a hypertensive state. The competition be- 
tween these two principles for the control of the 
terminal vascular bed is seen during the progression 
of the shock syndrome, particularly in the transition 
from the hyper- to the hypo-reactive phase. During 
this transitional stage, both principles are present in 
the blood stream, but their concentrations are such 
as to balance one another, thus permitting the vascu- 
lar bed to briefly resume a normal type of reactivity. 
While their concentrations during this phase of shock 
are undoubtedly much higher than under normal con- 
ditions, this may represent the type of equilibrium 
prevailing at normal blood pressure levels in the 
healthy organism. Should such prove to be the role 
of this new liver function in the economy of the 
organism, we would suggest the name “hypotensin”’ 
for the hepatie vaso-depressor we have described. 
The validity of this vascular homeostatic concept is 
now under investigation in a variety of experimental 
and clinical eonditions. 


THERAPEUTIC IMPLICATIONS 
What are the therapeutic implications of these 
studies for the management of experimental shock 
which has become unresponsive to transfusion? At 
least two requirements of a successful therapeutic 
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régime, not met by fluid replacement alone, have 
been revealed. The immediate goal consists in the 
liberation of the vascular bed from the decompensa- 
tory influence of VDM; the ultimate, in the arrest 
and reversal of the progressive dysfunction of the 
liver with respect to VDM formation and inactivation, 
which results from prolonged anoxia. Once these 
ends were attained, transfusions would be rendered 
capable of restoring an effective circulation and in- 
creasing peripheral resistance sufficiently to maintain 
an adequate blood pressure. With these requirements 
in mind, certain procedures have suggested themselves 
as a basis for further investigation. 

The immediate problem of freeing the vascular bed 
from the deleterious influence of VDM can be ap- 
proached in several ways. It might be possible to 
antagonize its actions by supplymg VEM in amounts 
sufficient to insure the resumption of the compensa- 
tory type of vascular reactivity, which in turn would 
lead to the restoration of an adequate blood flow to 
the tissues, particularly to liver and kidney. The 
re-establishment of aerobic conditions in the liver 
should, to judge from in vitro experiments, halt any 
further production of VDM, thereby limiting the 
problem to the counteraction or inactivation of the 
VDM which had been previously released into the 
circulation. In addition to direct antagonism by 
VEM, the possibility should also be considered of 
inactivating VDM in the blood stream by appropriate 
agents. Mention has already been made of a cell-free 
liver extract which has proved capable of inactivating 
VDM under aerobic conditions im vitro. 

The success of any of these procedures would ulti- 
mately depend on whether or not they eventually led 
to the reversal of the liver disability with respect to 
VDM formation and inactivation. In vitro studies 
have shown that the restoration of aerobiosis for as 
long as 3 hours to liver slices from shocked animals, 
is unsuecessful in repairing the damage to the in- 
activating mechanism. These experiments are sup- 
ported by the results obtained by Frank, Seligman 
and Fine?® with animals in irreversible shock, given 
infusions containing angiotonin for relatively short 
periods of time (2-3 hours) ; the beneficial effects of 
angiotonin on blood pressure and cardiae output did 
not persist much beyond the period of administra- 
tion. The possibility is not excluded that spontaneous 
repair of the liver defect might eventually take place, 
were these measures sufficiently prolonged. How- 
ever, in addition to the restoration and maintenance 
of aerobic conditions, the liver might still require 
support in the form of specifie liver enzymes or sub- 
strates, to enable it to recover from the damage sus- 
tained. Some or all of these agents appear to be 


20 Personal communication, 1944. 
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present in the liver extracts mentioned above, to judge 
from their in vitro inactivation of VDM. 

One further therapeutic possibility may also be 
_ profitably explored. The importance of the waning 
~ humoral concentration of VEM for the development 
of hypo-reactivity has already been emphasized. It 
was also pointed out that the capacity of the kidney 
to form VEM was definitely limited, not only under 
anaerobic conditions in vitro, but also in shocked ani- 
mals maintained for long periods in the hypo-reactive 
phase. Consideration should therefore be given to 
measures which might enhance the endogenous forma- 
tion of VEM by kidney and thus permit the spon- 
taneous restoration of a state of equilibrium between 
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VEM and VDM, by which the decompensatory Vase. 
lar effects of the latter would be abolished. 

It is evident that the investigation of these pote). 
tial therapeutic procedures, as well as the vaseu),, 
homeostatic concept which has been advanced, 
be greatly accelerated by the elucidation of the cheyj. 
eal nature of VEM and VDM as well as by the igoja. 
tion of the enzyme systems and substrates concern 
with their production and inactivation. We wish t) 
make clear that our present experimental results anj 
the inferences we have drawn from them pertain oply 
to hemorrhagic and traumatic shock in animals; and 
that it would be premature to extend them, at this 
time, to the condition of shock in man. 


OBITUARY 


EDWARD WILBER BERRY 
February 10, 1875-September 20, 1945 

THE death on September 20, 1945, of Edward 
Wilber Berry brought to a close one of the most 
unusual careers in American science, that of a man 
with little formal education who became a notable 
figure in university life and a leader in the science 
of geology. 

Born on February 10, 1875, at Newark, N. J., he 
was educated in the local schools, completing his for- 
mal education with the high school in 1890. Shortly 
afterward he became a cotton goods salesman, remain- 
ing in this profession for seven years. He then went 
into newspaper work, spending the eight years from 
1897 to 1905 as president, treasurer and manager of 
the Passaic (N. J.) Daily News. He had had from 
boyhood a bent toward rocks and fossils that devel- 
oped while he was still a journalist into a keen ama- 
teur talent for paleobotany. The period from 1902 
to 1905 was marked in his scientific career by a series 
of papers on the paleobotany of New Jersey, some 
descriptive, some philosophical. This work attracted 
the attention of Professor W. B. Clark, head of the 
Department of Geology at the Johns Hopkins Uni- 
versity and State Geologist of Maryland, who in 1905 
brought Berry to Baltimore to help prepare reports 
on the Cretaceous deposits of Maryland. In 1907 
Berry was appointed assistant in paleobotany at the 
Johns Hopkins University, progressing from this be- 
ginning to become professor of paleontology in 1917, 
dean of the faculty of philosophy in 1929, and pro- 
vost of the university in 1935. He had been ap- 
pointed, geologist with the U. 8. Geological Survey 
in 1910 and assistant state geologist of Maryland in 
1917. He retained all these connections until his 
retirement in 1942. 

He married Mary Willard in 1898 and found in 
her a faithful consort, whose sudden death in 1939 


was a severe blow to him. Two sons survive, Pro. 
fessor E. Willard Berry, of Duke University, and Dr 
Charles T. Berry, of Stonington, Connecticut. 

Berry’s scientific work earned him honors from 
many organizations. He was president of the Paleon. 
tological Society in 1924. He was president of the 
Geological Society of America at the time of his 
death. He was a fellow of the American Academy of 
Arts.and Sciences, American Association for the Ad- 
vancement of Science, American Society of Natural. 
ists. He was a member of the National Academy of 
Sciences, the American Philosophical Society, the 
Washington Academy of Sciences, the Torrey Botaui- 
cal Club, Société géologique de France, Academia 
nacional de ciencias en Cérdoba (Argentina), Socie- 
dad geolégica del Peri. He was awarded the Walker 
Prize of the Boston Society of Natural History iu 
1901, the Mary Clark Thompson Medal of the Na- 
tional Academy in 1944. Lehigh University gave him 
an honorary doctorate of science in 1930. 

The scope of Berry’s work was wide, and his vol- 
ume of production stupendous—the total product ot 
his activities is some 500 articles, ranging from short 
notes to extensive treatises. He began with the paleo- 
botany of the Mesozoic deposits of the northern At- 
lantie Coastal Plain, expanding through his connec- 
tions with the Federal Survey and some of the State 
Surveys to include in his descriptive studies ultimately 
the floras of the Mesozoic and Cenozoie deposits of 
the whole area of the Atlantic and Gulf Coastal 
Plains. Out of these descriptive studies came many 
discussions of phylogeny and other philosophical 
aspects of paleobotany. Occasionally he dealt with 
Paleozoic floras also. Collections of fossil plants 
from various parts of Latin America came early into 
his hands, turning his attention to those regions and 
leading him eventually to make several trips to South 
America, an extensive tour in the Andean region 12 
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1919, and a summer in Venezuela in 1934. His studies 
touched eventually almost every country south of the 
United States, a first paper on the Canal Zone reach- 
ing publication in 1914 and the last several papers 


fon fossil floras of South America, in 1945. As a 


teacher of general paleontology he was well informed 
outside his special field, this interest leading to several 
papers on fossil vertebrates, and several on the inver- 
tebrates, and ultimately to a textbook on general 
paleontology, published in 1929. Even in his busiest 
period as teacher and administrator, he found time 
to make at least a few contributions every year. It 
isa record few ean achieve in any field. 

As an individual Berry was a man of penetrating 
intelligence and personal charm, a fearless personality 
and an independent thinker, always a nonconformist 
end somewhat of a rebel. He had few pretensions 


+ to greatness—he preferred to be addressed as “Mister” 


and was known to rebuke those who persisted in 
calling him by other titles. His criticisms of those 
with whom he differed were often vigorous to the 
point of harshness, sometimes even unfair. Yet be- 


) neath this all he was really a kindly and amiable man. 


As a university administrator his strong personality 
at times led him into disagreements with the faculty, 
with the student body, and with the sports-writers. 
The “degree-less dean,’ as the newspaper reporters 
were fond of calling him, was, however, a successful 
administrator. 

As a scientist Berry was a resourceful and inde- 
fatigable worker, as the volume of his publications 
testifies. Perhaps owing to his newspaper experience, 
he wrote his manuscripts rapidly and apparently did 
little revising, a trait that at times betrayed him into 
unexpected obseurities of expression and faults of 
syntax. However, his writing was in general forceful 
and always interesting. 

As a teacher he was vigorous, inspiring and gen- 
erally provocative. He had strong convictions and 
maintained them stoutly, sometimes with caustie sar- 
casm. He taught his students to seek a solid founda- 
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tion for their work, to refuse to accept too compla- 
cently the weight of authority, and to work out for 
themselves the answers to problems. One curious trait 
was his persistent discouragement of his students’ 
taking up paleobotany as a professional field—he had 
only one student who, much against Berry’s wish, 
became a paleobotanist. His thirty-odd years of 
teaching, however, have left a large body of men who 
look back with both respect and affection on their 
association with him. 

There can be little doubt that Edward Wilber Berry 
was one of the outstanding scientists of his day. 
With his passing, geology, and particularly paleo- 
botany, has lost a stalwart figure. Those who knew 
him have lost a very good friend. 

JOHN B. REEsIDE, JR. 


DEATHS AND MEMORIALS 
Dr. Maurice J. Bass, professor emeritus of mathe- 
matics of the University of Pennsylvania, died on 
October 24 at the age of seventy-five years. 


Proressor Ropney B. Harvey, for twenty-five 
years professor of plant physiology at the University 
of Minnesota, died on November 4 at the age of fifty- 
five years. 


Dr. EuGENE Cook BINGHAM, research professor of 
chemistry at Lafayette College, died on November 6 
at the age of fifty-six years. 


Dr. MarGaret Barcuay WILSON, professor emer- 
itus of the department of physiology and hygiene of 
Hunter College, New York City, died on October 8 
at the age of eighty-two years. 


Aw Associated Press dispatch reports the death at 
Lwow, Poland, at the age of fifty-three years, of Pro- 
fessor Stefan Banach, the mathematician. 


A PROGRAM honoring the memory of Wilhelm Con- 
rad Roentgen, on the fiftieth anniversary of his dis- 
covery of x-rays, was held on the evening of Novem- 
ber 8 at the New York University College of Medicine. 


SCIENTIFIC EVENTS 


COMMITTEE ON THE GROWTH OF THE NA- 
TIONAL RESEARCH COUNCIL 

THE appointment of a “Committee on Growth,” 
with membership designed to be broadly representa- 
tive of the fields concerned in cancer research, both 
basie and clinical, has already been announced by the 
National Research Council of the National Academy 
of Sciences. The committee was created, within the 
Division of Medical Sciences of the council, as a 
result of action by the American Cancer Society desig- 
nating the academy as its scientifie adviser for re- 
search, 


The committee wishes to call the attention of inter- 
ested investigators to the general outline of endeavor 
which it proposes to foster and the general principles 
by which it will be guided. The committee accepts 
the interpretation of its field of interest as including 
reliance on, contact with and support of research in 
the basie sciences bearing broadly on the whole phe- 
nomenon of growth. 

The committee has adopted the following major 
principles by which, in so far as possible, it will be 
guided in its sponsorship of research and training 
programs: 


(a) Desirability of long-term grants to projects of 
major importance. 

(b) Grants, where possible, of such magnitude as to 
permit individual investigators to appoint asso- 
ciates for long-term training periods. 

(c) Granting of fellowships to institutions for train- 
ing of workers to acquire new techniques and 
wider experience. 

(d) Maintenance of continuing individual contact with 
workers in field. 

(e) Provision, on a participating basis, for continuing 
economic security for professional workers. 

(f) Liberal attitude toward the investigator’s work, 
his publication and reports. 


To assist it in the fulfilment of its advisory fune- 
tions the committee, on its part, will make free use 
of either ad hoc or standing sub-committees in specific 
fields of interest. Furthermore, it proposes to ar- 
range conferences of competent groups for discussion 
of problems, for interchange of reports, etc.; to make 
surveys to analyze problems or to determine progress 
in areas of special interest pertaining to cancer; to 
evaluate, through study by sub-committees and by the 
main committee, basic and clinical research under- 
takings, and submit recommendations for support to 
the American Cancer Society; to initiate and plan 
broad or specific programs of basic and clinical re- 
search, through activities of the sub-committees and 
main committee, and to secure the cooperative efforts 
of investigators in the general undertakings. 

The committee has established a central office in 
the Washington headquarters of the council, where 
information on all phases of cancer research will be 
assembled and from which reports may be distributed 
to interested investigators. 

Many members of the committee have participated 
intensively in the broad programs of research con- 
ducted under the pressure of war. It is both the 
hope and the sanguine expectation of the committee 
that the fruitfui pattern of cooperative investigations 
so successfully established during the war years can 
now be carried on, modified and tempered to existing 
needs, into the continuing war against disease. 

Membership ‘of the committee, as now constituted, 
includes the following: Dr. C. P. Rhoads, Chairman ; 
Dr. Florence R. Sabin, Secretary; Dr. A. R. Dochez, 
Dr. A. Baird Hastings, Dr. Charles B. Huggins, Dr. 
Donald F. Jones, Dr. C. C. Little, Dr. Carl R. Moore, 
Dr. John J. Morton, Dr. James B. Murphy, Dr. 
Eugene P. Pendergrass, Dr. Howard C. Taylor, Jr., 
Dr. M. A. Tuve and Dr. M. C. Winternitz. 

For the Committee on Growth, 
Division of Medical Sciences, 
National Research Council, 
Washington 25, D. C. 
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APPEAL FOR THE DEFERMENT OF (0). 
LEGE SCIENCE STUDENTS 


AN appeal to President Harry S. Truman to rein. 
state a system of deferments for college science gp. 
dents on a national quota basis similar to a progray, 
abandoned in 1944 has been made by the presideni, 
of eight colleges and universities. 

The policy of a national quota was established by 
Selective Service in Bulletin 33-6 amended in Jap. 
uary, 1944, and effective February 2, 1944. It estab. 
lished an overall quota for the nation of 10,000 sty. 
dents to be deferred “to meet civilian needs in wa; 
production and in support of the war effort.” A Na. 
tional Roster was established which distributed the 
10,000 deferments in engineering (6,775), physics 
(850), chemistry (2,250), and geology and geophysics 
(125). The order establishing the National Roster 
was rescinded less than two months after it had been 
established, in Selective Service Local Board Memo. 
randum 115 issued in revised form on April 4, 1944. 

The letter to President Truman reads as follows: 


My dear Mr. President: 

This letter is an appeal to you to reinstate the system of 
selective deferments for college students on a quota basis 
which was abandoned at the height of the war emergency. 
We believe this has now become a matter of imperative 
publie policy in view of the serious and increasing short- 
ages in the ranks of those who are in training for work 
in the interest of public safety and welfare. 

Alone of all the allied nations the United States adopted 
the policy of drafting from the universities all able-bodied 
men regardless of the occupation for which they were 
training. In medicine pre-professional training was dis- 
continued in June, 1944, and unless provision is made im- 
mediately for the deferment of pre-medical students, med- 
ical school entering students in 1946 will be approxi- 
mately one-half or less of normal. Pre-dental students 
are in an even more serious situation and, as a matter of 
fact, the present freshman classes in dentistry this fall 
are less than one-third of normal. In osteopathy and in 
pharmacy the facts are similar. In engineering, the total 
enrollment for the country in 1944-1945 was only one-fifth 
of normal, and in classes above the freshman year only 
one-tenth of normal. In spite of the critical demand of 
continued and intensive research in physics and chem 
istry the number of doctor’s degrees. awarded in physits 
in 1945 was only 20% of those given in June, 1942, and 
in chemistry the situation is similar. In other fields suc! 
as agriculture, biology, geology and psychology, the num 
bers are smaller, but the facts are equally critical. 

What we face is nothing short of an alarming dearth 
of talent in training in those fields in which the American 
people are most dependent for their public health, thei! 
industrial advancements and their scientific research. It 
must be remembered that it is now almost a whole college 
generation since the flow of young scientific and pro 
fessional personnel began to be impeded. Each semestet 
that the situation is allowed to continue the dislocations 
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pecome worse and the more damage will be done to our 
enduring peace time programs in these essential fields. 

It is not a sufficient answer to say that it will be pos- 
sible to correct the shortages in these areas through the 
enrollment of discharged veterans. Many of those who 
are eligible for such courses have lost too much time to 
complete the long years of preparation which are neces- 
sary. With very many of these men their interest is 
obviously on shortening as much as possible the time 
between their return and the time of going to work in 
productive jobs. 

But even that proportion that come back to college 
are not yet returning in sufficient numbers to make pos- 
sible the rapid expansion of students in training in these 
areas Which is essential if the United States is not to 
compete at a material disadvantage with the other allied 
nations. Such effects, it must be remembered, are cumu- 
lative, and only appear in their full effect after several 
years have passed. Unless immediate action is taken, we 
run the risk of jeopardizing our own peace time future. 

The numbers thus to be reserved can be stabilized by 
the establishment of a national quota, with allocation to 
yarious institutions based on proportion of their normal 
peace time students in training in the areas in question. 

We believe that we should take no further chances as 
a nation with the training of men for these critical fields. 
We are not pleading the interests of the colleges; we are 
concerned about what we hold to be a matter of funda- 
mental national policy. 

Tke policy, recently adopted by Selective Service, 
through which young men will not be inducted during the 
quarter or semester in which they become eighteen, does 
not meet this need. It only postpones the necessity for 
immediate action. If these men are inducted at the end 
of the term, another whole year will be lost in the train- 
ing of men for these essential fields. Steps must now 
be taken to determine quotas and to select those who 
should be deferred to continue their training. 


Respectfully yours, 


O. C. CARMICHAEL, 

Chancellor, Vanderbilt University 
HARRY WOODBURN CHASE, 
Chancellor, New York University 
CARTER DAVIDSON, 

President, Knox College 

EpmunpD E, Day, 

President, Cornell University 
CHARLES SEYMOUR, 

President, Yale University 

ROBERT G. SPROUL, 

President, University of California 
Rev. Epwarp V. STANForD, O.S.A., 
Rector, Augustinian College, 
Washington, D. C. 

RAYMOND WALTERS, 

President, University of Cincinnati 


HonoraBLe Harry §. TRUMAN 


PRESIDENT OF THE UNITED STATES 
THE House 
WAsHINeToN, D. C. 
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THE PLIOCENE OGALLALA FORMATION 
AND ASSOCIATED QUATERNARY 
DEPOSITS 

THE geology and geomorphology of the Pliocene 
Ogallala Formation and associated Quaternary de- 
posits were studied during the week of August 15 in 
the field by Dr. Maxim K. Elias, paleontologist of the 
Nebraska Geological Survey; Dr. John C. Frye, as- 
sistant state geologist of Kansas; C. Richard Murray 
and Utley N. Benge, geologists, Division of Ground 
Water, U. S. Geological Survey; Edward H. Templin, 
assistant soils inspector, U. S. Bureau of Plant In- 
dustry, and Dr. W. Armstrong Price, geologist, Cor- 
pus Christi, Texas, leader. 

A side trip to Gatuna Canyon and Carlsbad, New 
Mexico, was led by Ronald K. De Ford, chief geolo- 
gist, accompanied by Dr. W. A. Waldschmidt, geolo- 
gist, Argo Oil Corporation, Midland, Texas. Special- 
ists consulted in the field, but unable to take the trip, 
were Glen L. Evans and Richmond L. Bronaugh, 
geologists; Grayson E. Meade, vertebrate paleontolo- 
gist, Bureau of Economie Geology, University of 
Texas, and Adolph Witte, anthropologist, Texas Me- 
morial Museum. Others who contributed information 
were Dr. Kirk Bryan, geologist, Harvard University; 
Dr. Raymond Sidwell, geologist, and Dr. Harold M. 
Hefley, ecologist, Texas Technological College, Lub- 
bock. 

Definite results which can already be announced 
include the identification of the pisolitic lithology and 
occasionally fully preserved bioherms of the “algal” 
limestone of the High Plains Ogallala to the North 
in the “caliche cap-rock” of the Llano Estacado; col- 
lection of seeds diagnostic of members of the Ogallala 
of Kansas and Nebraska in the Ogallala of Texas, and 
a better understanding of the origin of “caliche” cap- 
rocks of the semi-arid regions than had been previ- 
ously attained by the group. 

W. ARMSTRONG PRICE 

Corpus CHRISTI, TEXAS 


NEWS FROM ABROAD 


Dr. C. A. Browne, collaborator of the Bureau of 
Agricultural and Industrial Chemistry of the Agri- 
cultural Research Administration, sends to SCIENCE 
the following paragraphs taken from a letter received 
from Dr. H. C. Prinsen Geerligs, of Amsterdam, well- 
known Netherlands authority on the agriculture, tech- 
nology and economics of sugar manufacture in Java, 
which may be of interest in connection with the ac- 
counts in Science of the atrocities suffered by Euro- 
pean scientists during the German occupation. 


We had a most terrible time in the years between May 
10th, 1940, and May 5th, 1945. Our country was overrun, 
inundated, pillaged and ruined. We were robbed of 
everything; furniture, radio apparatus, ete., were stolen. 
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My oldest granddaughter was executed by gunfire in a 
German concentration camp and my oldest son carried off 
in captivity. His house was bombed and wrecked, but 
there were no casualties. As a result of all this misery 
my wife lost her mind; she is helpless as a child, no 
longer recognizes me and speaks of me as if I were her 
uncle or father. Our country home in Bergen was occu- 
pied by the Germans, who left it entirely empty, despoil- 
ing it of all furniture, pictures, clocks, beds, ete. Our 
country having been totally ruined we are in great need 
of woolen underwear, socks, pajamas, shirts, ladies shoes 
and stockings, etc. 


We had to live for about a year on a diet of tulip bulbs 
and sugar beets. At the age of eighty-one I feel the 
depressing effect of these hardships and because of ex- 
haustion am unable to do any more work. 


The experiences of other men of science in the 
Netherlands seem to have been similar to those suf- 
fered by Dr. Geerligs. The need of warm clothing to 
withstand the severities of winter is especially urgent, 
and responses to relieve this situation among our 
European scientific friends should be generous. 


Captain Norman C. Laffer, SnC, Mycology Sec- 
tion, writes to Scrence: Shortly after the cessation 
of hostilities in Europe, I addressed a letter to Dr. J. 
Lodder, formerly of Centraalbureau voor Schimmel- 
cultures, and on October 31 I received the following 


reply: 


It is already long ago since I received your letter, but 
immediately after our liberation I could not bring myself 
to write a letter. We had to find ourselves back again. 
Moreover it was at that time not possible to send any 
printed matter to America. But now I will try to retrieve 
my shortcomings. 


In 1942 Miss Diddens’ and my work in the Centraal- 
bureau voor Schimmelcultures on the anascosporogenous 
yeasts was published (‘‘Die Anaskosporogenen Hefen,’’ 
2te Halfte). I greatly regret to announce to you that my 
friend and collaborator, Dr. Diddens, died by accident in 
December, 1944. I myself am no longer working at the 
Centraalbureau, but I am appointed at the Netherlands 
yeast and spirit factory at Delft. 

Mycopathologia did appear from 1938-1943 in 3 vol- 
umes. The last two years we did not see it. I greatly 
doubt if you would be able to get these three volumes 
now. 

As we have been devoid of any literature during the 
last years, I should greatly appreciate it if you could send 
me some copies of articles which deal with work in rela- 
tion with yeasts, published in America during the last 
years. 


Attention is invited to the last paragraph, and I 
am certain that Dr. Lodder and her associates would 
appreciate receiving reprints at her new address, 


Nieuwe Plantage 34, Delft, Nederland. 


SCIENCE 


Vou. 102, No, 265 


Information of Dutch biologists, received fron, One 
of them, reads: . 


Hermann Jordan, the physiologist, died from a stroke 
while hiding out. The geneticists, Honing, Sirks, Tamme 
are all right. My informant writes: ‘‘Sirks belonged ,, 
the few professors in Groningen who played a good ro, 
in the resistance against the Germans.’’ The same ig tryp 
for the botanist Koningsberger, Utrecht, and for the zoo). 
gist Van Klaauw, who were in a concentration camp fy, 
hostages, and also for the well-known biologists in dig. 
ferent fields, Woerdeman, Barge, Buytendijk, Biereng 4 
Haan and Boeke, all of whom are well. Less good is the 
news of some others: The geneticist Stomps and the para. 
sitologist Schuurmans Stekhoven were collaborators ayj 
are now confined. Ch. 8. Hirsch, a native German, joined 
the Nazis and disappeared into Germany. 


E. W. Brandes, head pathologist in charge of soils 
and agricultural engineering of the Bureau of Plant 
Industry, writes that he has just received a letter 
dated September 30, 1945, from Dr. O. Posthumus 
and apparently mailed via U. 8. Navy on October 10, 

Dr. Posthumus is head of the department of plant 
breeding of the Netherlands Indies Experiment Sta. 
tion, Buitenzorg, Java, and gives his address as 
Beatriceweg No. 30, Buitenzorg. He records the 
deaths of Dr. G. Booberg, director of the Agricul 
tural Department, Sugar Experiment Station, Pasoer- 
oean, Java (Proefstation Oost Java); Dr. (Miss) 
P. C. Bolle, chief of the Section of Phytopathology; 
Dr. G. J. de Groot, chief of the Section of Cane 
Breeding and Selection; and Dr. Ferman, Group- 
adviser (Extension Service), Cheribon Sub-Station 
of the Sugar Experiment Station. A part of his let- 
ter reads as follows: 


After the events of the last 34 years, we are very glad 
to hear something of the other parts of the world which 
were quite closed for us. The Japanese have isolated us 
so well that we even did not know how things were in the 
other towns of Java. Personally I came through well, 
but from the Pasoeroean Sugar Experiment Station Miss 
Dr. Bolle, Dr. Booberg, Dr. de Groot—my successor—and 
Dr. Ferman (groepsadviseur Cheribon) died, but my in- 
formation is probably still incomplete. Most sugar fac- 
tories were demolished, about 25 of the 85 were left. The 
production seems to have been about 350,000 tons, the 
home consumption, but no exact data are available at 
present yet. 

The General Agricultural Experiment Station has also 
many losses. We had 78 prisoners of war and 29 civil 
internees. 12 and 5 died, respectively, but information 
is not yet complete. Treatment was very bad. 


A month later Dr. Posthumus wrote to Dr. Ver- 
doorn from the Beatrix Camp, Buitenzorg, that about 
110 members of his staff were interned by the Japa- 
nese. At least 25 per cent. of the internees, includ- 
ing such internationally known men as Dr. P. vat 
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jer Goot, Dr. W. K. Huitema, P. N. Hackenberg, Dr. 
p, M. Both, H. J. te Riele and A. P. Petrie have died, 
of them by execution. 

The death is also reported of the following biolo- 
sists in the Netherlands Indies: Dr. P. J. Eyma, 
taxonomist at the Herbarium of the Buitenzorg Bo- 
ianic Gardens; Dr. R. C. Bakhuizen van den Brink, 
formerly of the Buitenzorg Herbarium; Dr. J. Gand- 
rup, the well-known Danish botanist, formerly diree- 
tor of the Malang Experiment Station; Dr. J. D. ter 
Pelkwijk, Fisheries Research Institute, Batavia; and 


pr. H. J. Vos, Laboratory for Marine Biology, 


Batavia. 
Word has also been received that Dr. T. H. van 


den Honert, director of the Buitenzorg Botanic Gar- 
dens, is in a camp in Siam, in relatively good health. 


In a recent letter to Dwight J. Ingle, of the Re- 
search Laboratories of the Upjohn Company, Pro- 
fessor T. Reichstein, Pharmazeutische Anstalt der 
Universitit, Basel, Switzerland, stated that they have 
been almost completely without literature from the 


fnon-European countries for three and one-half years 
band that he would like to receive reprints of papers 


relating to sterol chemistry and to the chemistry and 
physiology of the hormones. 


Professor G. F. Papenfuss, of the department of 
botany of the University of California at Berkeley, in- 
forms us that, in a letter dated October 5, Dr. Erling 
Christophersen, conservator of the Botanical Museum 
of the University of Oslo, writes that he is safe and 


‘sound, in spite of a temporary internment in Norway 


by the Germans. He is still working with the mate- 
rial brought home by the Norwegian Scientific Expe- 
dition to Tristan da Cunha in 1937-1938, of which 
he was leader. In some fields a good deal of the 
material has been published. The report of the 
marine algae by Baardseth appeared in 1941. 


The following communication has been received 
from Dr. Walter C. Tobie, of the American Cyanamid 
Company, Stamford, Conn. : 


Those engaged in the field of microbiology will be inter- 
ested to learn that Professor Ph. Lasseur, of the Labora- 
toire de Microbiologie, of the Faculté de Pharmacie of the 
Université de Nancy, is still conducting his researches on 
the differentiation of dissociated types of bacteria and on 
other aspects of bacteriology. Throughout the war years, 
he continued to carry on his work, despite the loss of some 


of his cultures during the mobilization of 1939. The two 


jownals issued by his laboratory, the Travaux du Labora- 
oire de Microbiologie de la Faculté de Pharmacie de 
Naney and the Bulletin de l’Association des Diplémés de 
Microbiologie de la Faculté de Pharmacie de N ancy, were 
able to continue publication during hostilities. It is ex- 


pected that faseicule 14 of the Travaux will be issued 
shortly, 
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Dr. Lasseur has written also to Dr. K. Starr Ches- 
ter, of the Oklahoma Agricultural and Mechanical 
College at Stillwater, that “despite innumerable diffi- 
culties, moral and material, we have continued to 
work during these six years.” Dr. Chester states that 
a shipment of reprints from Professor Lasseur’s 
laboratory gives ample indication of the diligence 
and productivity of his group throughout the war. 
He also has been deprived of American publications, 
and requests recent reprints in the field of miecro- 
biology. Dr. Chester quotes the following paragraph 
from a letter written by Dr. G. O. Ocfemia, professor 
of plant pathology at the University of the Philip- 
pines, requesting all available reprints: 


The college reopened on July 26, 1945, without any 
equipment and library facilities. My own collection of 
books and reprints on virus diseases of plants was reduced 
to ashes when my house was burned on March 14, 1945. 
We have no library facilities because the Bureau of Sci- 
ence Library in Manila, which was considered as the best 
in the Far East, was also burned. 


In a letter to Dr. Carl L. Hubbs, of the Scripps 
Institution of Oceanography of the University of 
California, Dr. Canuto Manuel writes that he has 
rejoined the Philippine Bureau of Science. The 
building of the bureau, like most of the government 
district of Manila, lies in ruins. The library and the 
museum are destroyed. Publications and specimens 
are urgently needed, but sendings should be delayed 
temporarily to await facilities for proper storage. 
Dr. Manuel’s personal belongings and library, inelud- 
ing a list of Philippine birds that was ready for the 
press, are all lost. He reports that Dr. Deogracias 
Villadolid, who served as director of the Bureau of 
Fisheries during the war, has also returned to his 
position in the Division of Fisheries. 


To Dr. E. Raymond Hall and Dr. Hobart M. Smith, 
of the Museum of Natural History of the University 
of Kansas, Dr. Edward H. Taylor writes from Selan- 
gor under date of October 5, that 


Dr. Chasen of the Singapore Museum is believed dead. 
The boat he escaped on was sunk in the Straits. His 
wife and child were on another boat, which was likewise 
sunk. The Singapore Museum was wholly uninjured. 
The Museum at Taiping was looted rather thoroughly— 
by whom it is not known. That at Kuala Lumpur was 
destroyed during the bombing by the Americans. It was 
so close to the railway yards that practically everything 
had been moved to places of safety. Duplicate material 
and types were sent to Tring in England. The library 
was largely saved and a few of the exhibits. The Japa- 
nese ordered everything returned that was still here, so, 
unknown to the outside world, this was done. The Di- 
rector of these two Museums, Mr. Pendleberry, barely sur- 
vived Prisoner of War camp at Singapore and has gone 
to England to recuperate. 


SCIENCE 


VOL. 102, No, 2655 


SCIENTIFIC NOTES AND NEWS 


MaJor GENERAL Norman T. Kirk, Surgeon Gen- 
eral of the Army, has been awarded the Distinguished 
Service Medal by General Brehon Somervell, Com- 
manding General of the Army Service Forces, in 
reeognition of his “outstanding leadership ... in 
directing the largest Medical Department in the his- 
tory of the United States Army.” 


Dr. Apert BLAKESLEE, visiting professor of 
botany at Smith College, has been elected a foreign 
member of the Royal Swedish Academy of Sciences. 


Dr. GARRETT BIRKHOFF, associate professor of 


mathematics at Harvard University, has been elected 
honorary associate of the Sociedad Matematica Mexi- 
cana. 


At the recent annual meeting in Cleveland of the 
American Society for Metals, Dr. Charles H. Herty, 
Jr., of Bethlehem, Pa., was elected president. 


Proressor Pau H. Buck, dean of the Faculty of 
Arts and Sciences, has been appointed to the newly 
established position of provost of Harvard Univer- 
sity. He also will serve, ex-officio, as dean of the 
Faculty of Arts and Sciences. 


Dr. Leon O. JaAcosson, assistant professor of 
medicine at the University of Chicago, who for the 
past three years has been associate director of the 
division of biology and medicine of the metallurgical 
project at the university, has been appointed asso- 
ciate dean of the division of biological sciences. 


Dr. Norman: D. NEWELL, of the department of 
geology of the University of Wisconsin, more recently 
connected with the Department of State in Peru, has 
been appointed to the joint position of curator of 
historical geology and fossil imyertebrates at the 
American Museum of Natural History and professor 
of invertebrate paleontology in the department of 
geology of Columbia University. He will direct in- 
struction in invertebrate paleontology at Columbia 
University and will have charge of the Invertebrate 
Fossil Collections at the museum. Students at the 
university will have the privilege of carrying on re- 
search making use of the facilities of the museum. 


Dr. Isaac Starr, Milton Bixler Hartzell research 
professor of therapeutics, has been elected dean of 
the School of Medicine of the University of Penn- 
sylvania. Dr. William Pepper, dean of the school 
for thirty-three years, will become dean emeritus. 


ProressoR WILLIAM PHELPS KIMBALL, assistant 
dean and professor of civil engineering of the Thayer 
School of Engineering of Dartmouth College, has 
been appointed dean of the school. 


Dr. J. Ropert OPPENHEIMER, retiring directo, of 
the atomie bomb laboratories at Los Alamos, Yq, 
Mexico, has become professor of theoretical physicg 
at the California Institute of Technology. Dr, Ny, 
man E. Bradbury, professor of physics on leave fy, 
Stanford University, has been appointed to succes 
him at Los Alamos. 


Dr. F, O’Connor has been appointed 
the newly established post of professor of safe 
engineering at the College of Engineering of Ne 
York University. It is planned to cooperate with th 
Georgia School of Technology, with the Illinois Ing. 
tute of Technology, with New York University ayj 
with the University of California in a national ply 
to introduce safety engineering at the college ley¢, 


Drs. E. M. J. S. Schwinger and R. 
Wilson have been appointed associate professors jy 
the department of physics at Harvard University. 


Dr. CourtNEY WERNER, of Washington University, 
St. Louis, has been promoted from an assistant pn. 
fessorship to an associate professorship of geology. 


Dr. Howarp E. SHEFFER has been appointed assis 
tant professor of chemistry at Union College, Schene:. 
tady, N. Y. 


Dr. Evcene C. Coyner, formerly instructor of 
chemistry at the University of Minnesota, now with 
the Experimental Station of E. I. du Pont de Nemours 
and Company, Wilmington, Del., has been appointed, 
from January 1, assistant professor of organic cheu- 
istry at the University of Tennessee. 


Tue following promotions of members of the de 
partment of chemistry have been made at the Univer 
sity of Pittsburgh: W. E. Baldwin to an associate 
professorship; B. F. Daubert and Klaus Hofmam 
to associate research professorships. R. E. MeClur 
has become associate professor, Hurd W. Safforl 
assistant professor and W. E. Wallace assistant 1 
search professor. Captain Douglas G. Nicholso 
C.W.S., formerly associate in chemistry at the Un: 
versity of Illinois, has been appointed associate prv- 
fessor of inorganic chemistry. 


Dr. R. Wuite, after thirteen years of 
ciation with the Rockefeller Institute for Medical Ke 
search at Princeton, N. J., has resigned to accept a 
appointment at the Institute for Cancer Research # 
the Lankenau Hospital Research Institute in Philt 
delphia. He will organize and direct a division 
general physiology and tissue culture dealing will 
problems in tumor growth. He will take up his n¢" 
work on December 1. 
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{ue John and Mary R. Markle Foundation has 
granted the sum of $7,000 to continue the support 
for two years of the study of filariasis under the 
direction of Dr. J. Allen Scott, associate professor 
of preventive medicine at the Medical Branch at Gal- 


i veston of the University of Texas. The Sugar Foun- 


dation, Inc., of New York City, has made a grant of 
$1,000 for the support of research on the influence 
of carbohydrates on experimental liver cancer under 
the direction of W. A. Selle, professor of physiology. 


Proressor M. S. Coover, head of the department 
of electrical engineering at Iowa State College, has 
been appointed for a term of three years representa- 
tive of the Council for Professional Development of 
the American Institute of Electrical Engineers. 


Tue Board of Governors of the Arctic Institute of 
North America has appointed Dr. A. Lincoln Wash- 


iburn director of the institute. Permanent headquar- 


ters have been opened in Montreal. 


Dr. VotNEY C. WILSON, instructor in physics at 
the University of Chicago; Dr. John P. Howe, assis- 
tant professor in the department of chemistry of 
Brown University, and Dr. John F. Eckel, associate 
professor of metallurgy at Purdue University, have 
joined the staff of the research laboratory of the 
General Electric Company at Schenectady. 


Sim JoHN Boyp Orr, Aberdeen, until his election 
to Parliament this year director of the Rowett Re- 
search Institute and of the Imperial Bureau of Ani- 
mal Nutrition, has been elected unanimously for a 
two-year term director general of the United Nations 


Food and Agriculture Organization. 


Dr. P, JAMEs Ricu, until recently on the advisory 
staff of the field director of Ammunition Plants, Army 
Service Forces, has been appointed director of re- 
search for Blanke-Baer Extract and Preserving Com- 
pany of St. Louis. 


Unprr an agreement between the Fish and Wildlife 
Service and the University of Chicago, W. L. McAtee 
is in residence at the university, where he will com- 
plete a dictionary of vernacular names of North 
American birds to be published by the University of 
Chicago Press. 


Dr. J. OsBoRN FULLER, who was granted leave from 
West Virginia University to work for the United 
States Geological Survey on an oil project in south- 
western Virginia, has returned to his teaching posi-, 
tion in the department of geology. 


LizuTreNANT CoMMANDER Harotp T. Coox, USNR, 
teturned from overseas duty on October 21 and was 
teleased from active duty on November 1. He will 
tesume his position as head of the Department of 
Plant Pathology of the Virginia Truck Experimental 
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Station, at Norfolk, on December 1. He served as 
officer-in-charge of the fruit and vegetable section of 
the Food Inspection Division, U. S. Joint Purchasing 
Board, in New Zealand from December, 1942, to Feb- 
ruary, 1945, and was then transferred to the Island 
of Tinian, where he commanded the naval unit that 
operated farms for the production of fresh vegetables 
for the military forces in the forward areas. 


Proressor H. Munro Fox, F.R.S., Professor I. M. 
Heilbron, F.R.S., and C. C. Paterson, F.R.S., have 
been appointed members of the British Advisory 
Council to the Committee of the Privy Council for 
Scientific and Industrial Research. Professor A. V. 
Hill, Sir Felix Pole and Sir Robert Robinson retired 
from the council on completion of their terms of 
office on September 30. 


Proressor I. M. Hersron, F.R.S., and Dr. L. H. 
Lampitt, the chairman and secretary of the British 
National Committee for Chemistry, on October 16 
left on a visit to Paris to re-establish contact with 
French men of science. The purpose of their visit 
was to discuss informally the revival of international 
collaboration in science. Professor G. I. Finch, 
F.R.S., carried greetings from the Royal Society on 
behalf of the men of science of Great Britain to 
their colleagues in Belgium and Holland. It was 
hoped to renew and re-establish scientific contacts and 
to see what help could be given by British science 
towards the rehabilitation of science and scientific 
education in these two countries. In Belgium Pro- 
fessor Finch was the guest of the Académie Royale 
des Seiences, des Lettres et des Beaux-Arts in Brus- 
sels, and in Holland of the Koninklijke Akademie van 
Wetenschappen. 


Proressor C. R. LONGWELL, chairman of the de- 
partment of geology of Yale University, is on a lec- 
turing tour under the auspices of the Distinguished 
Lecture series of the American Association of Petro- 
leum Geologists. Seventeen lectures will be given 
before groups in several states and in Alberta. The 
subject of the lecture is “Geology of the Basin Ranges 
—Revelations and Problems.” 


THIS year’s series of the Laity Lectures of the New 
York Academy of Medicine, which were inaugurated 
on the evening of Thursday, November 8, at 8:30 P.m., 
is devoted to the subject “Medicine To-day.” The first 
lecture in the series was delivered by Dr. John F. 
Fulton, chairman of the Advisory Board of the His- 
torical Library of the Medical School of Yale Uni- 
versity. Preceding Dr. Fulton’s address, there was 
a brief presentation by Dr. Malcolm Goodridge, chair- 
man of the Committee on Medicine and the Changing 
Order. The address of weleome was made by Dr. Cor- 
nelius P. Rhoads, acting president of the academy. 


THE Committee on Scientific Research of the Amer- 
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ican Medical Association invites applications for 
grants of money to aid in research in problems bear- 
ing more or less directly on clinical medicine. Pref- 
erence is given to requests for moderate amounts to 
meet specific needs. 
for the purchase of equipment or apparatus of a 
permanent nature. For application forms and fur- 
ther information, the committee should be addressed 
at 535 North Dearborn St., Chicago 10, Il. 


THE Psycho-Acoustie Laboratory, initiated at Har- 
vard University in 1940 as a war research unit, will 
continue its activities directly under the Faculty of 
Arts and Sciences. Funds available under a contract 
with the U. 8. Navy, Office of Research and Inven- 


SPECIAL ARTICLES 


STREPTOMYCES ANTIBIOTICS. III. DEG- 
RADATION OF STREPTOMYCIN 
TO STREPTOBIOSAMINE 
DERIVATIVES 

EXPERIMENTAL results indicate that streptomycin 
has the general constitution of a hydroxylated base 
(streptidine)? attached through a glycosidic linkage 
to a nitrogen-containing disaccharide-like molecule. 
The latter moiety of the streptomycin molecule con- 
tains a free or potential carbonyl group and a methyl- 
amino group. 

The hydrolytic cleavage of streptomycin in acid 
solution and the isolation and charactérization of the 
basic fragment streptidine are described in a forth- 
coming publication. When the present formula of 
streptomycin, C,,H,,-3,N;0,.,2 and the formula of 
streptidine, C,H,,.N,0,,' are used in an equation (I) 

involving the reaction with one molecule of water, it 
is seen that a product might be formed which is rich 
in oxygen and contains a nitrogen atom. The for- 
mula, C,,H.;-2;NO,, of such a produet, the insolubil- 
ity of ‘streptomycin in water-immiscible organic sol- 
vents, the formation of a streptomycin trihydrochlo- 
ride-ealecium chloride double salt,? and the cleavage 
of streptomycin in acid solution at 25°,) are sugges- 
tive of the general constitution of a hydroxylated 
base linked glycosidically to a disaccharide-like mole- 
cule. The following experiments yielded further evi- 
dence in support of this formulation. 

When streptomycin hydrochloride was treated with 
methanol containing hydrogen chloride, the biologi- 
eal activity decreased markedly. The mixture of 
products was separated chromatographically into 
streptidine hydrochloride? and the amorphous hydro- 


1 Peck, Graber, Walti, Peel, Hoffhine and Folkers, 
Jour. Am. Chem. Soc. (In press.) 

2 Peck, Brink, Kuehl, Flynn, Walti and Folkers, Jour. 
Am. Chem. Soc., 67: 1866, 1945. 
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tions, will provide for basic research in experimenty 
psychology, with special emphasis on problems of 
communication (speech, hearing and electronic) 
There will be a research and teaching staff of abou 
twelve members, including S. 8. Stevens, director, and 
EK. B. Newman, associate director. 


Tue twentieth Exposition of Chemical Industrig 
will be held from February 25 to March 2 in Gray 
Central Palace, New York. The exposition, on , 
reduced scale due to war conditions, was last ¢p. 
vened in 1943. 


Tue Long Island College of Medicine, Brookly, 
N. Y., will give the fourth postgraduate course in jp. 
dustrial medicine from January 14 to February 1. 


chloride of a base, methyl are dimethyl 
(a)> 7, 143° (methanol). 


Anal. Caled. for HCl: C, 44.49; 
7.00; N, 3.24; OCH,, 21.6. Caled. for C,;H..NO,(OCH,), 
‘HCl: C, 44.29; H, 7.57; N, 3.19; OCH, 21.5. Founi: 
C, 44.35; H, 7.13; N, 4.00; OCH;, 19.1; amino-nitroga 
(van Slyke), none. 


acetal hydrochloride’ ; 


The cleavage of streptomycin to give a product of 
the formula C,,H,.— HCl, is shown in 
equation IT. 

II. 3 HCl] +3 CH,OH — 

CsH,.N,O, 2 HCl + HCl + H,0 


In the infrared, methyl streptobiosaminide dimethyl 
acetal hydrochloride in tetrachloroethane solution ab- 
sorbed in the 3u (-OH, > NH) region; no carbonyl 
absorption could be detected. Since, as will be dis 
cussed below, the disaecharide-like portion of the 
molecule in streptomycin contains a free or potenti:l 
carbonyl group, it seems likely that in the derivative 
of streptobiosamine described here, the original car- 
bonyl group has been converted to a dimethyl acetal 
The third methoxyl group is presumably that of 1 
methyl glycoside. 

Acetylation of methyl streptobiosaminide dimethyl 
acetal hydrochloride gave a crystalline acetyl deriv- 


tive, m.p. 124.5-126°, (a) 2 —124° (chloroform). 


Analytical and molecular weight data on material re 
crystallized to constant properties were in agreemett 
with a composition C,;H,, 
or methyl tetra-acetylstreptobiosaminide dimethy! 
acetal. 


3 Consideration of a convenient trivial name for this 
product led to the selection of streptobiosamine for tli 
parent disaccharide-like compound. The name strept 
biose would imply a neutral material rather than a bast 
and streptosamine would imply a nitrogen-containinf 
hexose (similar to glucosamine). 
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perimeniy Anal. Caled. for 51.15; 
Oblems ot ME, 6.62; N, 2.49; CH,CO, 30.6; OCH,, 16.5; mol. wt., 563. 
ectronics) aled. for C, 50.97; H, 
of N, 2.48; CH;CO, 30.5; 16.5; mol. wt., 565. 
rector, C, 50.88, 7.09, 6865 2.55; CH.CO, 
9,7; OCH,, 15.4; mol. wt., 530 (ebullioseopic in benzene). 
Industrigs A differential acetyl determination* showed that 
in Granjfmhree of the acetyl groups were attached to oxygen 
ion, on ,fmend the fourth to nitrogen. The ultraviolet absorp- 
last coy. fmgion spectrum of this compound in methanol solution 
n»owed only a low end absorption, with no maximum. 

Brooklyy When streptomycin was treated with a variety of 


arbonyl group reagents, complete inactivation was 
bserved under pH conditions which, in the absence 
yf the reagents, caused only 50 per cent. or less 
nactivation. These experiments suggested that strep- 
mycin possessed at least one carbonyl group. Strep- 
fomycin reacted with hydroxylamine to give an 
morphous product having a composition in fair 


Irse in jp. 
lary 1, 


dimethyl 


nol), greement with that of a streptomycin oxime hydro- 
44.49: hloride. Similarly, the treatment of streptomycin 
), (OCH, ith semicarbazide yielded an amorphous strepto- 
Foun: semicarbazone hydrochloride. When strepto- 
o-nitrogagmeycin hydrochloride was treated with an excess of 
hydroxylamine hydrochloride in the presence of 
a pyridine, an acidimetric determination of. the pyridine 
of 

hydrochloride formed® indicated that streptomycin 
ontained a single carbonyl group. Since streptidine? 
s unreactive towards carbonyl reagents, it may be 
+H0 oncluded that the free or potential carbonyl group of 
treptomycin resides in the disaccharide-like (strepto- 

dimethyl MMbiosamine) moiety. 
ution ab MM The failure of methyl streptobiosaminide dimethyl 
carbonyl cetal hydrochloride to yield nitrogen in the van 
1 be dis slyke determination indicated that the basic nitrogen 
| of the tom in streptobiosamine is not present as a primary 
potentis mino group. Treatment of this compound with 
erivative ilver nitrite yielded an amorphous product with the 
inal cat Mroperties and nitrogen content of an N-nitroso de- 
yl acetal Mivative. The presence of an N-acetyl group in 
of Methyl tetraacetylstreptobiosaminide dimethyl acetal 
iiorded further evidence of the secondary character 
dimethy! bf the amino group. When methyl streptobiosaminide 
| deriv acetal hydrochloride was subjected to drastic 
-oform). by alkali, methylamine was liberated. The 
hethylamine was characterized by conversion to 2,4- 
erial Te MMinitro-N -methylaniline. Since a methyl group might 
‘reemetl have migrated from oxygen to nitrogen under the 
OCH;)» influence of alkali,® it seemed advisable to carry out 
limethy! ithe alkaline hydrolysis after prior removal of the 
| fuethoxyl groups from methyl streptobiosaminide di- 
me 2 se and Hudson, Jour. Am. Chem. Soc., 48: 1982, 
fee * Bryant and Smith, Jour. Am. Chem. Soc., 57: 57, 1935. 
ntaining bog Irvine and Hynd, Jour. Chem. Soc., 101: 1128, 
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methyl acetal hydrochloride by mild acid hydrolysis. 
This was done, and methylamine was again isolated 
and characterized. It may be concluded that the 
nitrogen atom in streptobiosamine is present as a 
methylamino group. 

An examination of the reaction solutions of acid 
hydrolyses of streptomycin salts for the presence of 
low molecular weight cleavage products (i.¢., other 
than streptidine and streptobiosamine) did not yield 
positive results. A search for a volatile acid after 
alkaline hydrolysis revealed no acidie products other 
than those which could be accounted for by extensive 
decomposition of streptobiosamine. 

The presence of a methyl group upon the nitrogen 
atom of streptobiosamine, signifies a residual C,, 
structure, which is compatible with the disaccharide- 
like formulation. Since in all the known naturally 
occurring amino sugars the nitrogen atom is attached 
at position 2,7 it seems likely that the methylamino 
group in streptobiosamine is at the 2-position of one 
hexose fragment. 

These data and interpretations concerning the struc- 
ture of streptomycin may be represented graphically 


as follows: 
—CH 
O 
| CHNHCH, O 
CsHizN.Ox } | | > 
| 
L CsHi1-1302 (OH ) 3 J 
Streptobiosamine portion 
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Norman G. Brink 
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QUINOID STRUCTURE AND BACTERIO- 
STATIC ACTIVITY 


BACTERIOSTATIC activity of certain leucoderivatives 
of malachite green (tetramethyl-diamino-triphenyl- 


7 Gilman, ‘‘ Organic Chemistry, An Advanced Treatise’’ 
(2nd Ed.), Vol. II, p. 1615. New York: John Wiley and 
Sons, Ine., 1943. 
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methane dye) has been related in a foregoing note. 
The lability of these derivatives, however, makes it 
difficult to draw definitive conclusions concerning the 
relation between chemical structure and bacteriostatic 
activity. 

We have now repeated these experiments with the 
diphenylmethane homologs of the above-mentioned 
derivatives. Although tetramethyl-diamino-diphenyl- 
methane dyes have a much weaker bacteriostatic ac- 
tivity than their triphenyl-methane homologs,? they 
offer, nevertheless, the advantage of forming more 
and stabler leucoderivatives, thus enabling the realiza- 
tion of more complete and more reliable comparative 
assays. 

We have now found that the quinoid dye salts of 
tetramethyl-diamino-diphenylmethane (i.e., dye salt 
of Michler’s hydrol) and of tetramethyl-diamino-di- 
phenyl (amino) methane (i.e., auramine dye) are bac- 
teriostatically active against Staphylococcus aureus, 
both of them practically at the same concentration 
(1: 40,000). 

The leucobases of both compounds, without quinoid 
structure, were inactive (to 1: 5,000). 

The methane-sulphonie derivative of Michler’s 
hydrol, also a substance without quinoid structure, 
was equally inactive. This fact contrasts with our 
earlier observation according to which the tripheny]l- 
methane homolog of the mentioned substance, t.e., the 
bisulphite derivative of malachite green, showed a 
strong bacteriostatic activity in spite of its non- 
quinoid structure. This bisulphite derivative is, how- 
ever, an unstable substance (‘‘vat dye’’*), which trans- 
forms easily into the quinoid-structured dye salt, 
whereas its inactive diphenylmethane homolog has a 
stable non-quinoid character.* 

Michler’s ketone or tetramethyl-diamino-benzophe- 
none, a non-quinoid substance, was inactive, and so 
was a series of other leucoderivatives of auramine 
and of Michler’s hydrol (aminoethane nitril, amino- 
ethanoilamide, hydroxyethanoilamide, aminoethanoic 
acid and hydroxyethanoie acid.® 

Summary: Among various derivatives of tetra- 
methyl-diamino-diphenylmethane only the quinoid- 
structured dye salts had bacteriostatic activity in our 
experiments, while the leucoderivatives were inactive. 

K. FIscHEr 
C. Garcts 
A. L6pEz 
INSTITUTO BACTERIOLOGICO DE CHILE 
AND 8S. A. ORGANA SANTILAGO 


1E. Fischer, O. Hoffmann and E. Prado, SCIENCE, 
100: 576, 1944. 

21. J. Kligler, Jour. Exp. Med., 21: 463, 1918. 

3H. Wieland, Ber. deutsch. chem. Ges., 52: 880, 1919. 

4H. Weil, Ber. deutsch. chem..Ges., 27: 1403, 1894. 

5K, Albrecht, Ber. deutsch. chem. Ges., 27: 3294, 1894. 


THE LACK OF MEANING OF THE PHRAgR 
“INACTIVE BY INTERNAL COm. 
PENSATION” AS APPLIED TO 
MESO COMPOUNDS 


THE usual explanation of the inactivity of ing, 
compounds given in both elementary and advancgj 
texts is that the molecule consists of two asymmetyi, 
halves which are mirror images and hence rotate tly 
plane of polarization equal amounts in opposit 
directions. The resulting compound is said to 
“optically inactive by internal compensation.” | 
frequently is recognized that the individual moleculy 
would be inactive only when the groups occupy cer. 
tain specified positions. For example, in the simpleg 
case, the molecule Cabe Cabe is inactive only whe 
the groups are in the positions corresponding to Figs 
I and II and the molecules have, respectively, , 


plane and a center of symmetry. In each ease the 
mirror images are superimposable. In all other pos 
tions, however, for example, those illustrated by Figs. 
III and IV, there is no plane or center of sym 
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metry, and the mirror image of the molecule is n0 
superimposable. The explanation given for the not- 
existence of forms corresponding to III and IV is the 
same as that given for the non-existence of isomers 
of ethane and of 1,2-dichloroethane, namely, the 
assumption of “free rotation” about the single car 
bon-earbon bond. It is known, however, that i 
compounds such as 1,2-dichloroethane! and 1,2-d: 
bromoethane,? rotation is not free, and that the meal 


1 Debye, Physik. Z., 31: 142, 1930; Beach and Palme, 
Jour. Chem. Phys., 6: 639, 1938. 

2Smyth and Kamerling, Jour. Am. Chem. Soc., 53: 
2988, 1931; Beach and Turkevitch, ibid., 61: 303, 193°. 
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sition of the atoms attached to the carbon atom 
. one in which they are staggered with respect to each 
ther. 

If II is the favored configuration, the molecule is 
nactive because it possesses a center of symmetry. 
Molecules corresponding to IIT and IV are active, and 

IV is inverted, it becomes the mirror image of III; 
hat is, they are enantiomorphs. Accordingly if 
II and IV should happen to be the most stable con- 
curations, equal amounts of each would lead to a 
acemic mixture. One would not expect to be able 
» resolve it into the active components, however, 
cause the barrier preventing free rotation usually 
vould be low, and a molecule having configuration 
II and passing through configuration I would have 
Bn equal chance of returning to its original configura- 
ion or to that of its enantiomorph. 

From chemical evidence in solution, it appears, in 
the case of meso 1,2-diaminosuccinie acid,® and meso 
lihydrobenzoin,* that the configuration corresponds to 
hat of Fig. Il, that is, the staggered position in 
Bvhich like groups are at the greatest possible dis- 
Rance from each other. On the other hand, the dipole 
moments of meso and racemic stilbene dichloride are 
27 and 2.75, respectively, and those of meso and 
acemic dihydrobenzoin are 2.0 and 2.6. -If free rota- 
tion existed, both meso and racemic forms should have 
dentical moments. Moreover, if the meso stilbene 
ichloride moleeule had a completely trans configura- 
ion analogous to Fig. II, the calculated moment is 
2, While for free rotation it is 2.31.5 Hence not 
nly is rotation restricted somewhat but a considerable 
proportion of the molecules must have the unsym- 
netrical configurations of III and IV. 

In the solid state the results of an x-ray investi- 
bation of meso erythritol are interpreted as indicat- 
mg that this molecule has a center of symmetry.® 
ulowever, in the case of anhydrous meso tartaric acid 
end of the dihydrate of its potassium salt, double 
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molecules are present and the individual molecules 
are considered to be unsymmetrical.’ 

Therefore it may be concluded that the fact that 
the molecule has two similar asymmetric carbon atoms 
of opposite configuration has nothing whatever to do 
with the inactivity of meso compounds; that is, they 
are not inactive because of “internal compensation.” 
They are inactive either because the molecules have 
a center of symmetry as in Fig. II, or because the 
enantiomorphs corresponding to Figs. III and IV are 
readily interconvertible, that is, readily racemized. 

In the light of the above considerations, it im- 
mediately becomes obvious that if the groups on the 
ethane carbon atoms were large enough, rotation 
should be restricted sufficiently to permit the isolation 
of stable forms having configurations III and IV as 
well as configuration II. An examination of Stuart- 
type models indicates that such might be the case for 
a,B-dibromo-«,6-diiodosuceinie acid. Hence when the 
ethane carbon atoms of this compound have opposite 
configurations, it should exist in one resolvable 
racemic form and one meso form having a center of 
symmetry. In addition there should be three racemic 
modifications, instead of the usual one, when the 
ethane carbon atoms have like configurations. More- 
over, tetraiodosuccinic acid should exist in a racemi¢e 
as well as a meso modification. The possibility that 
these compounds would be chemically stable, however, 
is remote. Space relationships appear to prevent 
a,B-di-ter-butylsuccinic acid from existing in any con- 
figuration except that having a center of symmetry. 
There is a possibility that the chemical stability of 
a,a-dibromo-f,6-diiodosuecinie acid may be greater 
than that of a,6-dibromo-a,6-diiodosuccinie acid, and 
while the restriction of rotation appears to be less in 
the first compound, it may be sufficient to permit reso- 
lution. 

C. R. 


DEPARTMENT OF CHEMISTRY, 
STANFORD UNIVERSITY 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A GLUTAMINE-RICH PEPTONE FOR CULTI- 
VATION OF HEMOLYTIC 
STREPTOCOCCI 


GLUTAMINE has been shown by MclIlwain et al.1 and 
by Bernheimer and Pappenheimer? to be a growth 
factor for various strains of hemolytic streptococci. 
lankford and Snell? have found glutamine to be of 


*R. Kuhn and Zumstein, Ber., 59: 479, 1926. 

‘Hermanns, Z, physik. Chem., 113: 337, 1924. 

* Weissberger and Saengewald, Z. physik. Chem., B9: 
133, 1930; B12: 399, 1931. 


b ° Burgers, Phil. Mag., [7] 1: 289, 1926. 


‘H. Mellwain, P. Fildes, G. P. Gladstone and B. C. J. 
G. Knight, Biochem. Jour., 33: 223, 1939. 


importance also for the cultivation of fastidious 
strains of gonococci. 

Since glutamine is costly and its preparation rather 
cumbersome, a convenient substitute for this material 
is desirable. Such a substitute has been found in a 
peptone prepared by tryptic digestion of gliadin, a 
protein rich in glutamine. The process is as follows: 
2 g of pancreatin (Parke, Davis and Co.) is sus- 
pended in 30 ce of water, kept at 37° for 14 hours, 

7 Schneider, Z. Krist., 69: 49, 1928. 

2 A, W. Bernheimer and A. M. Pappenheimer, Jr., Jour. 
Bact., 43: 481, 1942. 


3Ch. E. Lankford and E. E. Snell, Jour. Bact., 45: 
410, 1943. 
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and then centrifuged. The supernatant liquid is 
added to a suspension of 10 g gliadin (prepared 
from wheat gluten by extracting it with alcohol of 
70 per cent.*) in 200 ce of water. The mixture is 
kept for one hour under toluene at 37°, then ad- 
justed to pH 7-8 by addition of 0,1 N ammonia, and 
left over night at 37°. The next day the pH of the 
mixture is again brought to 7-8 by addition of am- 
monia. After being kept at 37° for an additional 
4-5 hours, the mixture is heated for 15 minutes in a 
boiling water bath and is then filtered over night in 
the ice box. The filtrate is concentrated in vacuo to 
a volume of 50-70 ee. It is turbid at first, presum- 
ably due to presence of emulsified toluene, and be- 
comes clear during the concentration. In order to 
avoid foaming during the concentration step, alcohol 
is constantly added dropwise from a dropping funnel 
whose tap has been opened to a suitable degree. To 
the concentrated solution absolute alcohol is added 
until a strong turbidity is produced. The turbid solu- 
tion is then poured with stirring into ten volumes of 
absolute aleohol. The white flocculent precipitate is 
allowed to settle and is then filtered by suction, 
washed with absolute aleohol and dried in a vacuum 
desiccator over sulphuric acid. Yield, 44.5. The 
peptone is free of ammonium salts. On acid hy- 
drolysis it yields 4.61-4.74 per cent. ammonia, which 
corresponds to a total glutamine content of about 
40 per cent. if the small asparagine content of gliadin 
is neglected). 

Gliadin peptone in a concentration of 20-40 mg 
per cent. effectively replaced glutamine as a growth 
factor for hemolytie streptococci in the medium of 
Mellwain et al. It has also been found that the 
gliadin peptone effectively replaces Bacto-peptone 
“Difco” employed by Mellwain et al. The following 
medium, which is entirely suitable for the growth of 
the streptococcus, has been adopted by us: glucose 0.5 
per cent.; gliadin peptone 1.0 per cent.; NaCl 0.03 
per cent.; Na,HPO, 12 H,O 0.5 per cent.; KH,PO, 
0.035 per cent.; MgSO, 7 H,O 0.03 per cent. The 
substances should be dissolved in the order given, and 
the solution heated to boiling for ten minutes, filtered 
and then autoclaved at 15 pounds for 30 minutes. 
pH=7.6. After cooling, the following sterile ingred- 
ients are added to the basal mixture: riboflavine, cal- 
cium pantothenate and thiamine in amounts of 100 
micrograms per cent. The results of a typical ex- 
periment are shown in Table 1. 

It has also been found by us® that o-methylamide 
and a-ethylamide of glutamic acid® fail to act as 
growth factors for hemolytie streptococci in the 

4 Th. B. Osborne and E. Strauss, Abderhalden’s ‘‘ Hand- 
buch der biologischen Arbeitsmethoden,’’ I: 8, 437, 1922. 


5 With collaboration of Mrs. J. Storch-Levy. 
6 N. Lichtenstein, Jour. Am. Chem. Soc., 64: 1021, 1942. 
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TABLE 1 


GROWTH OF STREPTOCOCCUS HAEMOLYTICUS “RicHagps» 
GROWTH AFTER 24 Hours at 37° : 


Photomet 
Medium reading 

MclIlwain’s medium without glutamine 974 

+ glutamine mgt 64 

+ gliadin peptonet — 

“ + “cc 2.0 48 

Gliadin peptone medium 54 


* Growth was measured photometrically. The photometer 
reading of tubes containing water was adjusted to 1) 
Sterile medium then gave a reading of 97. Increasing growt, 
is reflected by a decreasing reading. 

+ Amounts per 10 ce medium. : 

+ The pure gliadin peptone solution was autoclaved at 1; 
pounds for 30 minutes. 
medium of MelIlwain et al. MelIlwain’™ has previ. 
ously shown that N-acetylglutamine and a numbe 
of glutamine containing dipeptides (leucylglutamine, 
cysteylglutamine, glutaminylglycine, glutaminyleys. 
teine and glutaminylglutamie acid) fail to replace 
glutamine as a growth factor for hemolytic strepto. 
cocci. The results obtained with our peptone inidi- 
cate therefore either that it contains free glutamine 
or that it contains peptides of glutamine which can 
be split hydrolytically by the proteases of the strepto- 
cocci. 

N. Grossowicz 
N. LICHTENSTEIN 
DEPARTMENT OF BACTERIOLOGY AND HYGIENE AND 
DEPARTMENT OF BIOLOGICAL AND COLLOIDAL 
CHEMISTRY, 
HEBREW UNIVERSITY, JERUSALEM, PALESTINE 


ESTIMATION OF CATHEPSIN ACTIVITY 


RecentTiy Plentl and Page, in a study of ren 
preparations, have stated that the hydrolysis of 
benzoylargininamide was not followed quantitatively 
by an increase in titratable carboxyl groups since, 
with the concentrations of protein required, the large 
amount of precipitate formed during the titration 
masked the color change of the indicator. The pro- 
cedure referred to? is that of Grassmann and Heyde.’ 
Since this method has become so important in the 
kinetics of proteinase action,* and in order that others 
might not be discouraged, it seems worth while to 
point out that the above-mentioned difficulty was 
encountered in a similar ease and circumvented noi 
long ago.® 

7H. MelIlwain, Biochem, Jour., 33: 1942, 1933. 

1A, A. Plentl and I. H. Page, Jour. Biol. Chem., 159: 
368, 1944. 

2K. Hofmann and N. Bergmann, Jour. Biol. Chem, 
130: 81, 1939. 

3 W. Grassmann and W. Heyde, Zeits. Physiol. Chem. 
183: 32, 1929. 

4G. W. Irving, J. S. Fruton and Max Bergmann, Jo’. 
Biol. Chem., 138: 231, 1941. 


5F. M. Uber and A. D, McLaren, Jour. Biol. Chem, 
141: 234, 1941. 
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The Grassmann and Heyde method calls for the 
‘tration of alpha-aminocarboxylie substances with 
aieoholie KOH to an endpoint with thymolphthalein 
comparable in depth of color to that of a dilute, 
ammoniacal CuCl, solution. If to the color standard 
ihere is added a small amount of freshly precipitated 
BaSO,, a turbidity is produced similar to that result- 
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ing from the precipitation of enzyme in the titration 
mixture. With this procedure, and a white box illu- 
minated by a “daylight” bulb, data suitable for the 
calculation of reaction constants for trypsin were e¢- 
quired.® | 
A. D. McLaren 
KENMORE, N. Y. 


DISCUSSION 


BIOLOGY IN THE PREMEDICAL 
CURRICULUM 


Mayy colleges and universities are in the process 
of reevaluating their aims and teaching methods and 
of revising their curricula. The preprofessional cur- 
ricula are necessarily affected by these changes. As 
far as the premedical curriculum is concerned, it is 
fortunate that medical schools and colleges seem to 
be in agreement on the basie principles on which this 
program should be based. Spokesmen of the Ameri- 
ean Association of Medical Colleges':? as well as in- 
dividual administrators and teachers of medical 
schools have repeatedly stressed the necessity of a 
broad cultural background rather than a narrow and 
specialized training in sciences, as the basis for the 
medical school and medical profession. For the medi- 
cal student, an appreciation of arts and literature and 
an insight into social institutions and their history 
is deemed just as necessary as a thorough grounding 
in the natural sciences. The foundation for these 
qualifications must be laid in the college, which means 
that in a premedical curriculum the humanities, social 
sciences and natural sciences should be well balanced. 
Since the liberal colleges stand for the same general 
principle, there should be no difficulty in fitting the 
premedical program into the framework of an A.B. 
curriculum, by making allowance for the special needs 
of premedical students and by giving flexibility to 
the program of those who do not intend to take the 
A.B. degree. The difficulties become apparent when 
details are considered. Many difficulties arise from 
the fact that the entrance requirements of different 
nedical schools differ widely. A more serious dilemma 
faces the sciences. If the principle outlined above is 
to be adopted sincerely, then premedical students 
should not be encouraged to specialize in natural sci- 
ences except in the case of those students who are 
especially gifted for them. On the other hand, those 
aspects of physies, chemistry and biology which are 
of importanee for medicine grow steadily; so much 
80 that, for instance, soon the need for a second year 
of physics may become urgent. The situation is 
aggravated by the prospect that in the future many, 


1W. C. Rappleye, Jour. Assoc. Am. Med. Coll., 15: 221- 
227, 1940. Ppp y 


2 F.C. Zapffe, ibid., 15: 228-234, 1940. 


if not the majority of all premedical students will 
not stay for more than three years in college. This 
means that the natural sciences are forced to accom- 
plish more in a shorter time. It is urgently necessary 
that we scrutinize carefully and rigorously the con- 
tents of the courses which we offer to premedical 
students, and that we improve the efficiency of our 
teaching methods. 

Last summer a small group of biologists and two 
members of medical schools met at the Marine Bio- 
logical Laboratory in Woods Hole for an informal 
discussion of some of these problems as far as they 
concern the role of biology in the premedical curricu- 
lum. Those present were Ph. Armstrong, Syracuse 
University Medical School; E. Ball, Harvard Uni- 
versity Medical School; L. V. Heilbrunn, Department 
of Zoology, University of Pennsylvania; R. Kempton, 
Department of Zoology, Vassar College; D. Marsland, 
Department of Biology, New York University; A. K. 
Parpart, Department of Biology, Princeton Univer- 
sity; A. W. Pollister, Department of Zoology, Colum- 
bia University; W. R. Taylor, Department of Botany, 
University of Michigan, and the writer. It was felt 
by the group that some of the conclusions reached 
in this conference might be of a more general interest 
and might serve as a basis for further discussion. It 
should be stated that the participants expressed their 
personal opinions and not those of any organizations 
or institutions. Furthermore, this report is based on 
the spontaneous discussion which developed during 
the conference and makes no claim to cover the 
ground adequately. The following ten points present 
the edited and somewhat enlarged protocol of the 
meeting. 

(1) The entrance requirements of the different 
medical schools differ widely from each other (see 
the tabulation of Swett*). The premedical curricula 
of colleges are even more diversified, due to local con- 
ditions and traditions, and because the colleges have 
the responsibility of preparing premedical students 
for more than one medical school. We recognized 
fully that a certain degree of diversity is desirable and 
also inevitable, but it was felt that at present there 
exists too much variation. As a result the stu- 


3 F. H. Swett, ibid., 15: 385-386, 1940. 
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dents entering medical schools differ widely in the 
degree of preparation, which may be a handicap 
for instructors in medical schools. Representatives 
of the medical schools should get together with repre- 
sentatives of the biological societies to work out a 
more uniform framework of prerequisites which could 
still leave room for sufficient diversity. As long as 
the present conditions exist the Association of Ameri- 
can Medical Colleges would render a real service to 


biologists and college administrators if it would pub- 


lish in its journal, at frequent intervals, a tabula- 
tion of the entrance requirements of all medical 
schools, similar to the tabulation of Swett.® 


CONCERNING THE ELEMENTARY COURSES IN BIOLOGY 


(2) There was general agreement that elementary 
courses for premedical students should under all cir- 
cumstances include laboratory work. 

(3) Since a number of colleges have adopted, or 
will adopt, a terminal introductory course in biology 
in which the laboratory work will be reduced and, 
in part, replaced by demonstrations, films, ete., the 
question arises whether a separate parallel course, 
including laboratory work, should be offered to pre- 
medical students. We agreed that there can be no 
universal answer to this question; in many institu- 
tions the staff may be too small to make such a split 
feasible. However, the question deserves serious con- 
sideration. It may be argued on the one hand that a 
general introductory college course should present 
the basic concepts of biology in such a manner that 
the course would be as profitable for preprofessional 
students as for non-science students. On the other 
hand premedical students are a selected group, many 
of whom have a special interest in natural sciences 
and are better prepared for them. It should be pos- 
sible to give those students a more comprehensive 
course at a more rapid pace. Many of us have had 
satisfactory experiences along that line with the 
selected groups of Army and Navy students. Since 
the majority of the premedical students will probably 
have to be prepared in three years, a rigorous train- 
ing from the start would be advisable. 

(4) The role of botany in a general biology course 
has been much debated. To what extent should 
botany be included? Should botany and zoology be 
taught in separate courses or as an integrated unit? 
We agreed that either arrangement may yield satis- 
factory results and that the local situation in the 
different institutions should decide which procedure 
is to be followed. 

(5) It was agreed that it would be advantageous 
' if a course in chemistry would precede the introduc- 
tory biology course. Those who have had experience 
with this arrangement reported very satisfactory re- 
sults. 
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CONCERNING ANATOMY AND EMBRYOLOGY 


(6) The question was raised. whether embryology 
should be required of all premedical students, 1, 
answer was in the affirmative. A knowledge of i, 
elements of embryology is necessary for the medica] 
students. Those who have had no embryology ¢iti,, 
in college or in the medical school are at a disadyay. 
tage. Some medical schools are aware of this negj 
and offer embryology courses, but such courses gy 
likely to emphasize human or mammalian embryology 
only. College courses in which the general principl, 
are stressed would be more desirable. 

(7) It was felt that the elements of vertebra, 
anatomy are likewise an essential part of the py. 
medical curriculum. They may be offered in a specig| 
course or be included in a comprehensive elementary 
course. We all agreed that a course in cat anatomy 
is not essential or advisable. It defeats one of th 
main purposes of the anatomy course: to give th 
student a broad comparative and historical point of 
view of vertebrate organization, before he begins t 
limit his study to one single form, the human. 


CONCERNING ADVANCED COURSES 


(8) The group was of the opinion that a cours 
in general physiology would be very helpful, sinc 
the average student entering medical school is unae. 
customed to the ways of physiological thinking. Hov- 
ever, such a course should not be a dilute mammalian 
physiology course but give an understanding of basic 
phenomena, such as cell respiration, nutrition, irrit:- 
bility. The study of the physiology of vertebrate 
organs is coming more and more to be dependent 
on cell physiology. For properly taught courses 1 
general physiology, the student is urged to apply his 
knowledge of chemistry and physics to physiological 
techniques and physiological interpretation. This 3 
highly advantageous, and the premedical student, a¢- 
cordingly, should defer his course in general physidl- 
ogy until he has completed his courses in physics ané 
chemistry. 

(9) Just as mammalian physiology would be a 
unnecessary and undesirable duplication of a medicil 
school course so would be other courses of medical 
content, such as histology, bacteriology or medicil 
parasitology. 

(10) Genetics should be more strongly emphasize 
in the premedical curriculum. The ignorance of mos! 
medical students in matters of genetics is pitiful 
Yet the importance of genetics for many problews 
in medicine and public health becomes so obvious thi! 
a few medical schools have already organized course 
in medical genetics. Again, college courses stressilé 
the fundamentals rather than the application to medi: 
cine would be preferable. The traditional Drosophili 
laboratory-course may be too specialized in the othe 
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direction. A new type of genetics course might be 
developed in which elementary principles, physiologi- 
cal genetics and the application of genetics to the 
human being would be emphasized. 

Another important point was briefly mentioned but 
not discussed at the Woods Hole meeting: The fre- 
quent complaint of medical school instructors that the 
college fails most seriously in the formal education 
of the students. Their faculty of logical reasoning 
and of independent thinking are not sufficiently devel- 
oped. They are not able to draw simple conclusions 
from premises. They have not acquired the ability 
to express themselves concisely in words or in writ- 
ing. I believe that these criticisms are by and large 
justified. The fault lies in part with our teaching 
methods. We are apt to apply without discrimina- 
tion the methods of elementary courses to the junior 
and senior level, where they do not belong. A num- 
ber of colleges and universities have gone a long way 
towards improving this situation, but much remains 
tobe done. It is suggested that a new seminar or dis- 
cussion type of an advanced course be designed in 


® which the formal lectures are reduced to a minimum. 
‘Instead, the students would be guided to discuss and 


evaluate phenomena observed in the laboratory or 
demonstrated by slides; to formulate conclusions and 
explanations; to suggest further experiments, and to 
present short reports. In this way, an atmosphere 
can be built up in which the emphasis is not on memo- 
rized facts, lecture notes, examinations and grades, 
but on the satisfaction derived from independent 
thinking and the insight into the scientific method. 
The subject matter of such a course would be of 
secondary importance. We have had excellent results 
along these lines in a summer course organized in con- 
junction with Washington University Medical School, 
in which problems of growth, experimental embryol- 
ogy and developmental genetics served as the basis 
for the diseussions. 
VikTOR HAMBURGER 
WASHINGTON UNIVERSITY, 
St. Louis 


SUPPRESSION OF VITAL DATA 


THE publication of the results of research is 
intended to inform the world, and above all the 
scientists engaged in parallel investigations, of the 
progress made; that prestige attaches to priority in 
publication is relatively a trivial consideration. A 
claim for priority should be explicit enough to show 
belated rivals whether their work is still sufficiently 
different in method from that of the first-comers to 
be worth completing. The scientist is not bound to 
broadeast his hopes for the future of the research, 
hor to commit himself in print to beliefs not fully 
secured by experiment; on the other hand, he is, 
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surely, not entitled to suppress uncontroversial facts 
that are essential to understanding and appraisal of 
his paper. Thus Hutchings and others: must have 
known, but did not mention, the source from which 
they isolated a new Lactobacillus casei factor; and 
though synthesis is not always an unequivocal proof 
of chemical constitution, SubbaRow and others? must 
have known, but did not mention, at least the starting 
point and procedures selected for their synthesis of 
a compound apparently identical with the L. casei 
factor from liver. It is not to be supposed that it 
was considerations of national security that dictated 
this omission of vital information. The columns of 
ScIENCE should not be open to communications of this 
kind. 

D. L. THomMson 

H. E. Horr 

UNIVERSITY, 
MONTREAL 


THE YALE CYCADEOIDS 


One hundred years ago the famous Buckland finely 
illustrated the Dinosaurs and other ancient reptiles 
of South England. Also well illustrated, were low 
and bulky accompanying petrified plants correctly 
inferred to have some relation to “sago palms.” 
These, however, were not well understood and re- 
mained relatively unstudied, as had isolated types 
from the Carpathians and elsewhere in Europe. 

The final and inescapable incentive to acute struc- 
tural study of the sago-palm relatives or “fossil 
ceycads” was yet to come from the vast assemblage of 
specimens which eame into view in the Mesozoic Rim 
of the Black Hills of South Dakota and Wyoming 
from 1893 on. It was presently found that counting 
the more isolated finds the Hills were girdled by 
occurrences of the fossil cyeads, with some vertical 
distribution in the latest Jurassic and lowermost Cre- 
taceous. The Dinosaurians were also found present 
in vast array. 

Such an array could not eseape that acutely aggres- 
sive assembler of paleontologic evidence, O. C. Marsh, 
of Yale. He at once made extensive purchases from 
local fossil hunters about the Hills. And then, when 
the dinosaur Barosaurus was collected at Piedmont 
by Wieland as Marsh’s student, the “cycads” took 
on an immense meaning. The acute study was begun. 
The collections were signally added to, so that now 
the Yale collection of fossil eyeads perhaps equals 
all other such collections put together. Their study, 
as extended to the more severely scientific viewpoints. 
has led to the publication of splendidly illustrated 
quarto volumes as brought out with the aid of the 
Carnegie Institution of Washington. Also, collateral 


1B. L. Hutchings and others, SCIENCE, 99: 371, 1944. 
2 Y. SubbaRow and others, SCIENCE, 102: 227, 1945. 
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study has been extended to Mexico and Patagonia, 
with moreover most careful elaboration of the like- 

wise finely silicified but rare types of the Carpathians. 
' The preliminary approach to the Yale cycad study 
was perforce macroscopic, as arranged by Marsh with 
Lester F. Ward. That meant an arbitrary naming 
of species. But that was no less the severely prac- 
tical line of approach. As Ward well said, the 
cycadeoid series was to the plant life of the Mesozoic 
what the dinosaurs were in that animal world. 

The closer study of the cycads, with the initial 
help and advice of Marsh and Ward, was nextly 
carried forward by Wieland, attention being given 
to both structure and further collection in the field. 
By 1906, the first quarto on the American Fossil 
Cyeads was brought out. Then, that fine paleobo- 
tanist of all time, D. H. Scott, said, “The brilliant 
elucidation of the American Fossil Cyeads by Dr. 
Wieland at Yale has for the first time brought the 
origin of the modern types of flowering plants within 
the range of scientific discussion.” A new chapter 
had been added to the paleontologic texts. 

Moreover, the work has gone on in the laboratory 
and the field, but with many difficult and varied tasks 
yet ahead. Change within Yale has resulted in re- 
moval and restorage of the tons of material, follow- 
ing the dismantling of the old Peabody Museum, four 
times. The great collections are safe, but far from 
clearly in view for either purposes of study or ex- 
hibition. The related studies of Mesozoic floras indi- 
eated as severely needed have about lapsed. 

In for the present closing these brief notations, two 
pleasant interludes must be recorded. By accident 
in 1927 following a detour in the Black Hills it was 
learned that a large once flowering type had been 
found in the “Mesaverde” series of the San Juan 
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basin of New Mexico. This was the sixth such 
from the known world. Aggressive examinatioy of 
the new field of occurrence followed in the summen 
of 1928 and 1929. This surpassed expectation. ‘,, 
tons of the new types were secured and have hep, 
freely cut and preliminarily described under the joey 
generic name Monanthesia or once flowering. gy. 
eral distinet species are present, and the descriptiy, 
memoir with free illustration is now well forward 
An addition to Yale collections and to the great gyb. 
ject of cycadeoid study of a fascinating interest j, 
here seen. There followed the November, 1935, q). 
lection of one ton of in situ specimens on the fron 
mesa of the Fossil Cycad National Monument. Wor 
afield is never safely to be neglected, is ever full 
as important as laboratory study. 

The 1935 Fossil Cycad National Monument colle. 
tion is now stored at Yale for safe keeping, agains 
the day of return for exhibit in the museum yet t 
be erected on the frontal mesa of the Monument. 

The plans for bringing to the fore the immeny 
educational value of the F C N M have been freely 
discussed in print, and are slowly reaching clear 
understanding. In few words, the Monument is ; 
contribution from the Carnegie Institution and Yale 
dedicated to the cause of science through the cer- 
turies to come. The Bureau of National Parks and 
Monuments has in course come into a great respon- 
sibility. For the Monument marks the finest cy- 
eadeoid locality yet found on the globe and must be 
held sacred, intact and free from theft or trespass 
as an educational point of both international interest 
and surpassing value. The closest analogue yet re- 
mains hidden in the Galician Carpathians. 


G. R. WIELAND 
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SCIENTIFIC BOOKS 


GENETICS 
Genetics. By EnGar ALTENBURG. xii+452 pp. II- 
lustrated. New York: Henry Holt and Company. 

1945, $3.20. 

Tue publication of a new text-book in genetics is a 
rather rare event. Several good texts are available, 
and the market in terms of number of students is 
limited if compared with that of books on general 
biology, college physics or similar introductory topics. 
The purpose of a college course in genetics is less 
well defined than that of many other courses. Some 
of the advances in genetics have so far outrun pos- 
sible practical applications that they are of less im- 
mediate preprofessional use than, for instance, the 
facts of chordate anatomy to the student planning 
to enter a medical school, or physical chemistry to 


the future chemist. Nor is a course in genetics 8 
generally recognized prerequisite for advanced work 
in fields other than genetics itself. Primarily ther, 
a course in genetics is offered because this science has 
become a basic branch of biology, one about which 
the student should be informed. 

Altenburg’s book serves this purpose admirably. 
The author states in his preface that in preparing 
the manuscript he constantly asked himself, “Could 
I understand this if I were the student?” The tex! 
bears witness to this self-questioning of an experi 
enced teacher. While a great many aspects of genet- 
ies are covered within 452 pages, the treatment 1s 
never too condensed, and singles out skilfully fo 
detailed discussion many points of special impor 
tance or of potential difficulty. Consequently, th? 


INOVE: 

pent 
but | 

cous! 

Ar 

of it 
ppe 
the 
Sai fete 
Tl 
xelt 
ot 
prin 
tion 
info 
the 
plea 
sible 
ene 
the 
is 0 
I 
bool 
ESS 
tor 
: 
| 
no 
pro 
D 
Pla 
d 

So 

es 


No. 2653 


ich type 
ation of 
Two 
Ve been 
the ney 
Ser. 
Criptine 
orward, 
eat sub. 
jg 
35, col. 
fron} 

Work 
fully 


collec. 
against 
| yet to 
lent. 

mmense 
1 freely 
clear 
nt is a 
1d Yale 
he cen- 
‘ks and 
respon- 
est cy- 
nust be 
respass 
interest 
yet re- 


LAND 


etics 2 
1 work 
y then, 
ice has 
which 


irably. 
paring 
“Could 
1e text 
x peri- 
genet- 
ent 1s 
ly for 
im por- 
y, the 


oVEMBER 16, 1945 


book serves not only as an elementary introduction 
put leads successfully to a lucid treatment of many 

,ivanced and complex groups of investigations such 
.s “Locating the breakage points in a translocation,” 
construction of cytogenetic maps or the cases of 
Lomplex heterozygotes (Oenothera). 

An unusual feature of the book is the presence 
of itemized summaries of from one to three pages 
‘at the end of each chapter. These should prove very 
useful to the student. Numerous problems furnish an 
pportunity for applying knowledge gained from 
the text and also include additional information. 

The book is not only centered around the chromo- 
somal aspects of genetics but is devoted to it nearly 
xcusively. This results in an insufficient discussion 
of physiologic and of population genetics. Little 
space is given to human inheritance or to extra- 
nuclear transmissions. The treatment of Mendel’s 
principles and of most other topics follows in gen- 
eral the scheme: (1) statement of theorem; (2) 
experimental proof. This enables the student to 
recognize the essential point immediately, but the 


Hreverse sequence, namely, (1) experiment; (2) deduc- 


tion of theory, would have its merit too. While the 
information supplied is identical in both sequences, 
the latter seems better suited to convey the exciting 
pleasure of the discovery and organically makes pos- 
sible a historieal treatment with its humanistic impli- 
cations. Altenburg does not neglect historical refer- 


fences but provides them as afterthoughts. Besides, 


the selection and omission of names of investigators 
is not free from subjectivity. 

It is difficult to avoid errors in a first edition of a 
book which seems not to have been read critically in 
manuscript by colleagues of the author. A list of 
such errors has been placed at the author’s disposal 
for use in later editions. For in spite of the criti- 
cisms voiced, this is an excellent book. There seems 
no doubt that Altenburg’s “Geneties” will oceupy a 
prominent place in the teaching of this subject. 

Curt STERN 


DEPARTMENT OF ZOOLOGY, 
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PLANTS AND CULTURE HISTORY 


Plant Geography and Culture History in the Ameri- 
can Southwest. By Grorce F. Carter. 140 pp. 
New York: Viking Fund Publications in Anthro- 
pology. 1945. $1.50. 


Iv this volume Carter has assembled a variety of 
data, archeological, ethnological, historical, geographi- 
tal and taxonomie on the economic plants of the 
Southwestern cultures, has combined these with the 
tesults of his own research, and has drawn some far- 
teaching eonelusions from the combination. 


SCIENCE 


515 


On the basis of the distribution, past and present, 
of cultivated plants Carter divides the agriculture 
of the Southwest into two areas—the Gila-Sonora and 
the Anasazi. 

The Gila-Sonora area includes approximately the 
southern halves of Arizona and New Mexico, is asso- 
ciated with the Piman and Yuman cultures, is char- 
acterized botanically by the summer squash, Cucurbita 
Pepo, a single race of maize, tepary and lima beans, 
and cotton. Carter traces its origins directly to Mex- 
ico and regards it as relatively recent. 

The Anasazi area represents the plateau agriculture 
which is associated with the Basket Maker and Pueblo 
cultures. It is characterized botanically by the 
cushaw type of pumpkin, C. moschata, the kidney 
bean and several types of maize, some of which 
show strong resemblances to those of the eastern 
United States. Carter regards the earliest culture of 
this area, the Basket Maker, as a peripheral develop- 
ment springing from an earlier eastern agriculture 
which had originated independently of Mexico and 
was based upon the growing of locally domesticated 
cucurbits and the utilization of seeds of Chenopodium, 
Ambrosia and Helianthus. 

Carter’s conclusions with regard to the Southwest 
have important implications for other regions. The 
first is obvious—if the earliest cultures in the South- 
west have had their origins in eastern precursors then 
it follows that the latter must be considerably earlier 
than has commonly been supposed, perhaps, by Car- 
ter’s reasoning, as early as Upper Pleistocene. A 
second implication is that domesticated plants (and 
by inference other cultural materials) have reached 
the region now the United States by two routes, one 
west Mexican, the other east Mexican or Caribbean. 
The third implication is that domestication of plants 
and the invention of agriculture have oceurred in 
America independently again and again, indeed wher- 
ever plants suitable for domestication were available. 
Carter postulates four centers of domestication for 
Cucurbita Pepo alone. 

To a botanist who holds the deep conviction that 
botanical studies of prehistoric plant material need 
not end with mere description, a first, cursory read- 
ing of Carter’s book brings only delight. But further 
study raises serious doubts. Is the evidence adequate 
to support the important conclusions drawn from it? 
The evidence from maize, at least, is far from satis- 
factory. It deals with plant differences at a varietal 
or racial level. Progress has been made in recent 
years in identifying and describing the races of maize, 
but the problem is so complex, and intermixture be- 
tween races is so wide-spread, that the conclusions 
which Carter has drawn from his studies of maize 
involve an appreciable element of doubt as well as one 
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serious error. Carter states that the earliest Basket 
Maker corn is uniformly flint in kernel texture, yet 
of the 33 ears found at the earliest-dated Basket 
Maker site, only 18 were classified by G. N. Collins, 
a maize expert, as flint. The evidence from the cucur- 
bits is, in the final analysis, scarcely mere convincing 
—it is easily susceptible of more than one interpre- 
tation. The treatise suffers also from a failure to 
distinguish always between conjecture and fact— 
there is a tendency for the tentative hypothesis of 
one page to be treated as an established fact on an- 
other. | 

The archeologist is inclined to criticize even more 
severely. To him it seems that Carter has not only 
treated the published literature in archeology in a 
highly selective manner to create an impressive and 
forceful “one-way” argument in support of his 
hypotheses, but that he has also made some rather 
conspicuous errors. The assumption that “Basket 
Maker agricultural beginnings must lie either to the 
South, t.e., among the Hohokam, or derive from some 
eastern source . . .” seems unwarranted on the basis 
of the known evidence. There is a great deal more 
than the Hohokam to the south of the Anasazi coun- 
try as Carter defines it. Indeed the Hohokam cultures 
are largely restricted to the Gila Basin in Arizona 
and have only a limited spread. 

Carter’s discussion of geographical factors will 
seem peculiar to archeologists. In presenting his 
argument that agricultural plants and practices dif- 
fused into the Pueblo area from the Mississippi Val- 
ley he seems to ignore the known trade routes of 
Coahuila and the valleys of the Rio Grande, Pecos, 
Colorado of Texas and the Brazos; all covered in 
archeological discussions of prehistoric shell trade. 
In this same connection it seems unwise to ignore the 
cave material from Coahuila, the Upper Gila and 
Upper Salt, and other southern areas, which many 
students consider to be related, at least, to Basket 
Maker. On this point the archeologists must bear a 
share of the blame for slowness in publication. 

The theory of the route through the Mississippi 
valley seems to be weakened also by the negative 
evidence of the Ozark caves. Carter presents the 
Ozark Bluff Dweller culture as representing the 
earliest agricultural stage in the eastern United 
States. Then he states that Basket Maker agricul- 
ture could not have derived from that. 

In brief, his conclusions run counter to all archeo- 
logical theory and evidence, and must therefore stand 
entirely on the botanical evidence. 

Carter makes a strong point of the presence of 
ditch irrigation in the Hohokam area and its absence 
in the Pueblo region to the north. Here he is merely 
following careless statements in the general archeo- 
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logical literature of the Southwest. Ditch irrigation 
was practised in the Pueblo area and as far north ,, 
the Mesa Verde region of the San Juan in southweg. 
ern Colorado and southeastern Utah. Reservoirs and 
ditches were first noted in that country by Norde, 
skiold in 1893, and have since been described by 
others.? 

The last section of the book is devoted to an argy, 
ment for a great age of human cultures based ups 
the evidence from plant domestication. Here Carte 
makes use of a technique which he apparently denig 
to archeologists. In criticizing Gladwin’s early dating 
of the Snaketown culture he says, “Gladwin’s ear 
dates are based on the theoretical time necessary fy 
cultural developments which took place. This is ob. 
viously a risky means of arriving at a date.” Arche. 
ologists will think that it is also a risky means of 
arriving at botanical dates. 

Despite the criticisms which can be made of it th 
book still remains an important contribution and on 
which both botanists and archeologists will read with 
interest. 


C. MANGELSDorF 
BOTANICAL MUSEUM 
JOHN BREW 
PEABODY MUSEUM, 
HARVARD UNIVERSITY 


1Cf. Guy R. Stewart and Maurice Donnelly, Scientifi 
Monthly, 56: 1 and 2, pp. 31-44, 134-144, 1943. 
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